
DOCUMENT RESUME

ED 440 842 SE 063 377

AUTHOR Case, Jennifer; Gunstone, Richard; Lewis, Alison
TITLE The Impact of Students' Perceptions on Their Metacognitive

Development: A Case Study.
PUB DATE 2000-04-28
NOTE 13p.; Paper presented at the Annual Meeting of the American

Educational Research Association (New Orleans, LA, April
24-28, 2000).

PUB TYPE Reports Research (143) -- Speeches/Meeting Papers (150)
EDRS PRICE MFO1 /PCO1 Plus Postage.
DESCRIPTORS *Chemical Engineering; *Concept Formation; *Engineering

Education; Foreign Countries; Higher Education; *Perception;
Science Education; *Student Attitudes

ABSTRACT
This case study suggests that there are important links

between students' perceptions and metacognitive development. David was one of
five students who were interviewed in the second semester of a second year
chemical engineering course in which the fundamental concepts of the
discipline are first encountered. This paper assesses David's way of
understanding supported by an examination of his perceptions and
interpretations of a number of different aspects of the course. Specifically,
analyzing David's experience has shown how it is possible for inappropriate
perceptions to seriously hamper metacognitive development. Uncovering and
engaging with student perceptions is therefore an important dimension of
teaching for enhanced metacognition. (CCM)

Reproductions supplied by EDRS are the best that can be made
from the original document.



cv 0
0 O

1

PE
R

M
IS

SI
O

N
 T

O
 R

E
PR

O
D

U
C

E
 A

N
D

D
IS

SE
M

IN
A

T
E

 T
H

IS
 M

A
T

E
R

IA
L

 H
A

S
B

E
E

N
 G

R
A

N
T

E
D

 B
Y

T
O

 T
H

E
 E

D
U

C
A

T
IO

N
A

L
 R

E
SO

U
R

C
E

S
IN

FO
R

M
A

T
IO

N
 C

E
N

T
E

R
 (

E
R

IC
)

U
.S

. D
E

PA
R

T
M

E
N

T
 O

F 
E

D
U

C
A

T
IO

N
O

ffi
ce

 o
f E

du
ca

tio
na

l R
es

ea
rc

h 
an

d 
Im

pr
ov

em
en

t

E
D

 C
A

T
IO

N
A

L 
R

E
S

O
U

R
C

E
S

IN
F

O
R

M
A

T
IO

N
C

E
N

T
E

R
 (

E
R

IC
)

T
hi

s 
do

cu
m

en
t h

as
 b

ee
n 

re
pr

od
uc

ed
 a

s
iv

ed
 fr

om
 th

e 
pe

rs
on

 o
r 

or
ga

ni
za

tio
n

or
ig

in
at

in
g 

it.
M

in
or

 c
ha

ng
es

 h
av

e 
be

en
 r

qa
de

 to
im

pr
ov

e 
re

pr
od

uc
tio

n 
qu

al
ity

.

P
oi

nt
s 

of
 v

ie
w

 o
r 

op
in

io
ns

 s
ta

te
d 

in
 th

is
do

cu
m

en
t d

o 
no

t n
ec

es
sa

ril
y 

re
pr

es
en

t
of

fic
ia

l O
E

R
I p

os
iti

on
 o

r 
po

lic
y.

T
he

 im
pa

ct
 o

f 
st

ud
en

ts
' p

er
ce

pt
io

ns
 o

n 
th

ei
r

m
et

ac
og

ni
tiv

e 
de

ve
lo

pm
en

t: 
a 

ca
se

 s
tu

dy

Je
nn

ife
r 

C
as

e 
*"

, R
ic

ha
rd

 G
un

st
on

et
' a

nd
 A

lis
on

 L
ew

is
*

* 
D

ep
ar

tm
en

t o
f C

he
m

ic
al

 E
ng

in
ee

rin
g,

 U
ni

ve
rs

ity
 o

f C
ap

e 
T

ow
n.

 P
riv

at
e 

B
ag

,
R

on
de

bo
sc

h,
 7

70
1,

 S
ou

th
 A

fr
ic

a

F
ac

ul
ty

 o
f E

du
ca

tio
n,

 M
on

as
h 

U
ni

ve
rs

ity
, C

la
yt

on
, V

ic
to

ria
, 3

80
0,

 A
us

tr
al

ia

E
m

ai
l a

dd
re

ss
 fo

r 
co

rr
es

po
nd

en
ce

: j
ca

se
(q

;c
he

nt
en

g.
uc

t.a
c.

za

P
ap

er
 to

 b
e 

pr
es

en
te

d 
at

 th
e 

A
m

er
ic

an
 E

du
ca

tio
n 

R
es

ea
rc

h 
A

ss
oc

ia
tio

n 
(A

E
R

A
)

M
ee

tin
g,

 2
4-

28
 A

pr
il 

20
00

, N
ew

 O
rle

an
s,

 U
S

A
.

2
B

E
ST

 C
O

PY
 A

V
A

IL
A

B
L

E

IN
T

R
O

D
U

C
T

IO
N

A
fte

r 
co

m
pl

et
in

g 
a 

de
m

an
di

ng
 s

ec
on

d 
ye

ar
 c

he
m

ic
al

 e
ng

in
ee

rin
g 

su
bj

ec
t a

 n
um

be
r 

of
st

ud
en

ts
 w

er
e 

in
te

rv
ie

w
ed

 a
bo

ut
 th

ei
r 

pe
rc

ep
tio

ns
 o

f a
sp

ec
ts

 o
f t

he
 c

ou
rs

e.
 H

er
e 

is
 a

n
ex

tr
ac

t f
ro

m
 a

n 
in

te
rv

ie
w

 w
ith

 o
ne

 o
f t

he
 s

tu
de

nt
s,

 D
av

id
 (

ps
eu

do
ny

m
).

I w
as

 s
ca

re
d 

th
at

 C
P

A
 [t

he
 s

ub
je

ct
], 

yo
u 

kn
ow

 m
an

y 
pe

op
le

 th
ey

 w
ill

 te
ll 

yo
u 

th
at

 C
P

A
 is

di
ffi

cu
lt,

 s
o,

 I 
w

as
 li

ke
 m

ak
in

g 
su

re
 th

at
 e

ve
ry

 d
ay

 I 
do

 s
tu

ff.
 B

ut
 d

ur
in

g 
th

e 
co

ur
se

 o
f t

he
 y

ea
r

I r
ea

lis
ed

 th
at

 th
e 

co
ur

se
 is

 ju
st

 fi
ne

. E
sp

ec
ia

lly
 th

e 
pe

rs
on

 w
ho

 w
as

 le
ct

ur
in

g 
it 

is
 v

er
y 

go
od

,
sh

e 
st

op
pe

d 
du

rin
g 

th
e 

le
ct

ur
e,

 a
nd

 s
he

 a
sk

ed
 q

ue
st

io
ns

, s
he

 lo
ok

ed
 a

ro
un

d,
 a

nd
 s

he
 g

et
s 

yo
u

to
 fo

llo
w

 th
e 

st
uf

f v
er

y 
w

el
l.

I w
as

 m
or

e 
re

la
xe

d 
th

an
 b

ef
or

e,
 th

an
 la

st
 y

ea
r.

 C
os

, y
ou

 k
no

w
,

m
an

y 
le

ct
ur

er
s 

th
ey

 te
nd

 to
 d

el
iv

er
 th

e 
st

uf
f, 

an
d 

th
en

 it
's

 u
p 

to
 y

ou
...

 B
ut

 u
h 

(t
he

 le
ct

ur
er

]
w

as
 li

ke
 h

ey
, s

he
 u

se
d 

to
 s

to
p 

du
rin

g 
th

e 
le

ct
ur

e,
 a

nd
 th

en
...

 A
ct

ua
lly

 in
 fa

ct
 I 

w
ou

ld
 s

ay
, I

w
as

 d
oi

ng
 m

os
t o

f m
y 

w
or

k 
in

 th
e 

le
ct

ur
e,

 ja
 c

os
 th

at
's

 w
he

re
 I 

w
as

 g
et

tin
g 

m
or

e 
in

fo
rm

at
io

n,
co

s 
I u

se
d 

to
 li

st
en

 (
m

or
e)

 th
an

 to
 w

rit
e.

A
s 

is
 c

le
ar

 fr
om

 th
e 

ex
tr

ac
t, 

D
av

id
 s

aw
 th

e 
te

ac
hi

ng
 o

f t
he

 s
ub

je
ct

 in
 p

os
iti

ve
 w

ay
s.

T
he

 e
xt

ra
ct

 s
ug

ge
st

s 
th

at
 h

e 
ap

pr
ec

ia
te

d,
 a

nd
 p

er
ha

ps
 u

nd
er

st
oo

d,
 th

e 
w

ay
s 

in
 w

hi
ch

th
e 

le
ct

ur
er

 o
f t

he
 s

ub
je

ct
 h

ad
 a

pp
ro

ac
he

d 
le

ac
hi

ng
 th

e 
cl

as
s.

 F
ro

m
 th

is
 e

xt
ra

ct
 o

ne
m

ig
ht

 in
fe

r 
th

at
 D

av
id

 w
as

 a
 s

uc
ce

ss
fu

l s
tu

de
nt

. Q
ui

te
 th

e 
co

nt
ra

ry
un

fo
rt

un
at

el
y 

he
fa

ile
d 

th
e 

su
bj

ec
t o

ut
rig

ht
, a

nd
 k

ne
w

 th
is

 a
t t

he
 ti

m
e 

of
 th

e 
in

te
rv

ie
w

 fr
om

 w
hi

ch
 th

e
ex

tr
ac

t i
s 

ta
ke

n.

O
ne

 o
f t

he
 c

en
tr

al
 c

on
ce

rn
s 

of
 th

e 
le

ct
ur

er
 in

 h
er

 te
ac

hi
ng

 o
f t

hi
s 

su
bj

ec
t w

as
 to

 h
av

e
st

ud
en

ts
 b

et
te

r 
un

de
rs

ta
nd

 th
ei

r 
ow

n 
le

ar
ni

ng
. I

n 
th

is
 c

on
te

xt
 D

av
id

, w
ho

se
ex

pe
rie

nc
e 

of
 h

is
 le

ar
ni

ng
 a

nd
 a

ch
ie

ve
m

en
t s

ee
m

s 
to

 b
e 

so
 m

uc
h 

at
 o

dd
s 

w
ith

 h
is

re
su

lts
, i

s 
a 

re
ve

al
in

g 
ca

se
 s

tu
dy

.

T
H

E
O

R
E

T
IC

A
L 

F
R

A
M

E
W

O
R

K

M
ar

to
n 

an
d 

W
O

's
 (

19
76

) 
se

m
in

al
 c

on
st

ru
ct

s 
of

 d
ee

p 
an

d 
su

rf
ac

e 
ap

pr
oa

ch
es

 to
le

ar
ni

ng
 w

er
e 

fir
st

 in
tr

od
uc

ed
 to

 a
 m

ai
ns

tr
ea

m
 h

ig
he

r 
ed

uc
at

io
n 

au
di

en
ce

 in
 th

e 
bo

ok
"T

he
 E

xp
er

ie
nc

e 
of

 L
ea

rn
in

g"
 (

M
ar

to
n,

 Il
ou

ns
el

l, 
&

 E
nt

w
is

tle
, 1

98
4)

. I
n 

th
is

 s
am

e
te

xt
, P

au
l R

am
sd

en
 b

ro
ug

ht
 to

 th
e 

fo
re

 th
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

st
ud

en
ts

' p
er

ce
pt

io
ns

of
 th

e 
ed

uc
at

io
na

l e
nv

iro
nm

en
t a

nd
 th

ei
r 

ap
pr

oa
ch

es
 to

 le
ar

ni
ng

 (
R

am
sd

en
, 1

98
4)

.
H

is
 fo

rm
ul

at
io

n 
of

 th
is

 r
el

at
io

ns
hi

p 
pr

ov
id

es
 a

 p
ow

er
fu

l a
rg

um
en

t f
or

 e
xp

la
in

in
g 

th
e

fr
eq

ue
nt

 d
iv

er
ge

nc
e 

be
tw

ee
n 

hi
gh

-le
ve

l c
ou

rs
e 

ob
je

ct
iv

es
 a

nd
 s

tu
de

nt
s'

 le
ar

ni
ng

ou
tc

om
es

 in
 p

ra
ct

ic
e.

 S
tu

de
nt

s 
re

sp
on

d 
an

d 
re

ac
t t

o 
th

e 
si

tu
at

io
n 

th
ey

 p
er

ce
iv

e,
 w

hi
ch

is
 fr

eq
ue

nt
ly

 q
ui

te
 d

iff
er

en
t t

o 
th

e 
co

ur
se

 a
s 

de
fin

ed
 b

y 
th

e 
le

ct
ur

er
. E

xp
la

na
tio

ns
 o

f
st

ud
en

t l
ea

rn
in

g 
w

ill
 n

ot
 b

e 
fo

un
d 

in
 s

up
po

se
d 

ob
je

ct
iv

e 
fe

at
ur

es
 o

f a
 c

ou
rs

e,
 b

ut
 in

w
ha

t s
tu

de
nt

s 
ha

ve
 c

on
st

ru
ct

ed
 o

ut
 o

f t
hi

s 
as

 a
 r

es
ul

t o
f t

he
ir 

pe
rc

ep
tio

ns
.

R
am

sd
en

 is
 c

ar
ef

ul
 to

 tr
ac

e 
th

e 
hi

st
or

ic
al

 a
nt

ec
ed

en
ts

 o
f t

hi
s 

'n
ew

' a
dd

iti
on

 to
 th

e
st

ud
en

t l
ea

rn
in

g 
co

nc
ep

tu
al

 fr
am

ew
or

k,
 a

nd
 r

ef
er

s 
bo

th
 to

 c
la

ss
ic

 c
rit

iq
ue

s 
of

 h
ig

he
r

ed
uc

at
io

n 
fr

om
 s

ch
ol

ar
s 

su
ch

 a
s 

C
ar

di
na

l N
ew

m
an

 a
nd

 T
ho

rs
te

n 
V

eb
le

n 
an

d
so

ci
ol

og
ic

al
 s

tu
di

es
 e

m
er

gi
ng

 la
te

r 
in

 th
e 

cl
im

at
e 

of
 s

tu
de

nt
 u

nr
es

t o
f t

he
 la

te
 1

96
0s

an
d 

ea
rly

 1
97

0s
. N

ot
ab

le
 in

 th
e 

la
tte

r 
ca

te
go

ry
 a

re
 th

e 
st

ud
ie

s 
by

 S
ny

de
r 

(1
97

1)
,

B
ec

ke
r 

et
 a

l. 
(1

96
8)

 a
nd

 M
ill

er
 a

nd
 P

ar
le

tt 
(1

97
4)

. I
n 

re
se

ar
ch

 d
on

e 
at

 M
IT

 in
 th

e
ea

rly
 1

96
0s

, S
ny

de
r 

(1
97

1)
 u

nc
ov

er
ed

 a
 c

on
tr

ad
ic

tio
n 

be
tw

ee
n 

th
e 

m
es

sa
ge

s 
co

m
in

g
fr

om
 th

e 
fo

rm
al

 g
oa

ls
 o

f t
he

 c
ur

ric
ul

um
 a

nd
 th

os
e 

m
es

sa
ge

s 
co

m
m

un
ic

at
in

g 
w

ha
t

ac
tu

al
ly

 h
ad

 to
 b

e 
do

ne
 in

 o
rd

er
 to

 a
tta

in
 a

ca
de

m
ic

 r
ew

ar
ds

. I
le

 u
se

s 
th

e 
te

rm
s

1

3



'1
O

rm
al

 a
nd

 h
id

de
n 

cu
rr

ic
ul

um
 to

 d
is

tin
gu

is
h 

be
tw

ee
n 

th
e 

le
ar

ni
ng

 c
on

te
xt

 a
s

de
fin

ed
 fo

rm
al

ly
 b

y 
te

ac
he

rs
 a

nd
 th

at
 p

er
ce

iv
ed

 b
y 

st
ud

en
ts

. T
he

 w
or

k 
of

 M
ill

er
 a

nd
l'a

rle
tt 

(1
97

1)
. f

oc
us

in
g 

on
 s

tu
de

nt
s'

 r
es

po
ns

es
 to

 th
e 

ex
am

in
at

io
n 

co
nt

ex
t, 

ca
n 

be
se

en
 a

s 
an

 e
xt

en
si

on
 o

f t
he

 n
ot

io
n 

of
 th

e 
hi

dd
en

 c
ur

ric
ul

um
. I

n 
th

is
 c

on
te

xt
, t

he
hi

dd
en

 c
ur

ric
ul

um
 m

an
ife

st
s 

its
el

f a
s 

a 
se

rie
s 

of
 'c

ue
s'

 g
iv

en
 o

ut
 b

y 
st

af
f. 

T
he

y 
fo

un
d

th
at

 n
ot

 a
ll 

st
ud

en
ts

 r
es

po
nd

ed
 in

 th
e 

sa
m

e 
w

ay
 to

 th
es

e 
cu

es
, a

nd
 id

en
tif

ie
d 

th
re

e
di

fiC
re

nt
 g

ro
up

s 
of

 s
tu

de
nt

s 
in

 th
is

 r
eg

ar
d.

 T
he

 fi
rs

t g
ro

up
 o

f s
tu

de
nt

s,
 w

hi
ch

 th
ey

te
rm

ed
 'c

ue
-c

on
sc

io
us

', 
w

er
e 

re
ce

pt
iv

e 
to

 c
ue

s 
se

nt
 o

ut
 b

y 
st

al
l. 

T
he

 s
ec

on
d 

gr
ou

p.
'c

ue
-s

ee
ke

rs
', 

to
ok

 c
ue

-c
on

sc
io

us
ne

ss
 o

ne
 s

te
p 

fu
rt

he
r 

an
d 

ac
tiv

el
y 

in
te

ra
ct

ed
 w

ith
st

af
f t

o 
el

ic
it 

cu
es

. T
he

 fi
na

l g
ro

up
 w

as
 te

rm
ed

 'c
ue

-d
ea

f b
ec

au
se

, t
o 

al
l i

nt
en

ts
 a

nd
pu

rp
os

es
, t

he
y 

w
er

e 
co

m
pl

et
el

y 
un

aw
ar

e 
of

 c
ue

s.
 B

ec
ke

r 
et

 a
l. 

(1
96

8)
 a

ls
o 

id
en

tif
ie

d
th

e 
ce

nt
ra

lit
y 

of
 a

ss
es

sm
en

t c
on

ce
rn

s 
in

 th
e 

st
ud

en
t's

 v
ie

w
 o

f t
he

 a
ca

de
m

ic
en

vi
ro

nm
en

t. 
D

ef
in

in
g 

pe
rs

pe
ct

iv
e 

as
 "

a 
co

-o
rd

in
at

ed
 s

et
 o

f i
de

as
 a

nd
 a

ct
io

ns
 a

 p
er

so
n

us
es

 in
 d

ea
lin

g 
w

ith
 s

om
e 

pr
ob

le
m

at
ic

 s
itu

at
io

n"
, t

he
y 

un
co

ve
re

d 
a 

do
m

in
an

t s
et

 o
f

id
ea

s 
am

on
gs

t s
tu

de
nt

s 
w

hi
ch

 th
ey

 te
rm

ed
 "

th
e 

(I
P

A
 p

er
sp

ec
tiv

e"
. I

n 
th

is
pe

rs
pe

ct
iv

e,
 s

tu
de

nt
s 

de
fin

ed
 th

e 
le

ar
ni

ng
 c

on
te

xt
 a

s 
an

 e
xc

ha
ng

e 
of

 r
ew

ar
ds

 (
m

ar
ks

)
fo

r 
pe

rf
or

m
an

ce
, r

at
he

r 
th

an
 a

s 
an

y 
so

rt
 o

f l
ea

rn
in

g 
pr

oc
es

s 
in

vo
lv

in
g 

pe
rs

on
al

gr
ow

th
.

R
am

sd
en

 r
ep

re
se

nt
s 

th
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

st
ud

en
ts

' p
er

ce
pt

io
ns

, a
pp

ro
ac

he
s 

to
le

ar
ni

ng
, a

nd
 le

ar
ni

ng
 o

ut
co

m
es

 in
 th

e 
di

ag
ra

m
 g

iv
en

 in
 fi

gu
re

 I.
 T

hi
s 

m
od

el
 is

cl
ea

rly
 d

er
iv

ed
 fr

om
 B

ig
gs

' 3
1'

 m
od

el
 o

f s
tu

de
nt

 le
ar

ni
ng

 (
th

e 
pr

es
en

t v
er

si
on

 o
f

B
ig

gs
' m

od
el

 c
an

 b
e 

fo
un

d 
in

 B
ig

gs
. 1

99
3)

, a
lth

ou
gh

 it
 is

 R
am

sd
en

 w
ho

 h
as

hi
gh

lig
ht

ed
 th

e 
ce

nt
ra

l r
ol

e 
of

 p
er

ce
pt

io
n.

 R
am

sd
en

 d
es

cr
ib

es
 p

er
ce

pt
io

n 
as

 th
e 

"p
oi

nt
of

 c
on

ta
ct

" 
be

tw
ee

n 
th

e 
ed

uc
at

io
na

l c
on

te
xt

 a
nd

 s
tu

de
nt

 e
xp

er
ie

nc
e,

 a
nd

 a
ls

o 
re

fe
rs

 to
pe

rc
ep

tio
n 

as
 a

 "
re

la
tio

n"
 b

et
w

ee
n 

th
es

e 
tw

o 
do

m
ai

ns
 (

R
am

sd
en

. 1
98

8.
 p

16
0)

. l
ie

id
en

tif
ie

s 
th

re
e 

di
ffe

re
nt

 "
in

te
rc

on
ne

ct
ed

 le
ve

ls
" 

of
 th

e 
ed

uc
at

io
na

l c
on

te
xt

, v
iz

..
as

se
ss

m
en

t, 
te

ac
hi

ng
 a

nd
 c

ur
ric

ul
um

, a
nd

 th
is

 p
ro

vi
de

s 
hi

s 
ba

si
s 

fo
r 

an
al

ys
in

g 
an

d
de

sc
rib

in
g 

st
ud

en
ts

' p
er

ce
pt

io
ns

.

l'r
cv

io
us

E
du

ca
tio

na
l

E
xp

er
ie

nc
es

O
rie

nt
at

io
n

to S
tu

dy
in

g

P
er

ce
pt

io
n 

of
'F

m
k

R
eq

ui
re

m
en

ts
A

C
II

ou
rc

om
E

co
N

T
E

xT
I.E

A
R

N
IN

G
'le

ac
hi

ng
C

ur
ric

ul
um

A
ss

es
sm

en
t

F
ig

ur
e 

1:
 A

 m
od

el
 o

f s
tu

de
nt

 le
ar

ni
ng

 in
 c

on
te

xt
 (

R
am

sd
en

, 1
99

2,
 p

83
)

G
ra

de
 P

oi
nt

 A
ve

ra
ge

: c
om

bi
ne

d 
av

er
ag

e 
m

ar
k 

fo
r 

al
l c

ou
rs

es
 ta

ke
n:

 u
se

d 
to

 d
et

er
m

in
e 

pr
og

re
ss

 a
nd

gr
ad

ua
tio

n 
in

 c
er

ta
in

 U
S

 u
ni

ve
rs

iti
es

.

It 
is

 in
te

re
st

in
g 

to
 c

om
pa

re
 th

e 
la

te
st

 v
er

si
on

 o
f R

am
sd

en
's

 m
od

el
 g

iv
en

 h
er

e 
w

ith
 a

pr
ev

io
us

 v
er

si
on

 p
ub

lis
he

d 
fo

ur
 y

ea
rs

 e
ar

lie
r 

(R
am

sd
en

, 1
98

8,
 p

16
1)

. I
n 

th
e 

ea
rli

er
ve

rs
io

n 
R

am
sd

en
 h

as
 "

st
ud

en
t e

xp
er

ie
nc

e"
 in

 p
la

ce
 o

f b
ot

h 
"p

re
vi

ou
s 

ed
uc

at
io

na
l

ex
pe

rie
nc

es
" 

an
d 

"o
rie

nt
at

io
n 

to
 s

tu
dy

".
I l

is
 e

ar
lie

r 
ve

rs
io

n 
is

 a
ls

o 
br

oa
de

r 
in

 it
s 

us
e

of
 "

pe
rc

ep
tio

n"
 in

st
ea

d 
of

 "
pe

rc
ep

tio
n 

of
 ta

sk
 r

eq
ui

re
m

en
ts

".

R
am

sd
en

's
 w

or
k 

on
 th

e 
im

po
rt

an
ce

 o
f s

tu
de

nt
 p

er
ce

pt
io

n 
ha

s 
pr

ov
id

ed
 a

n 
im

po
rt

an
t

di
m

en
si

on
 to

 th
e 

cu
rr

en
t u

nd
er

st
an

di
ng

 o
f s

tu
de

nt
 le

ar
ni

ng
, a

nd
 in

de
ed

 p
ro

vi
de

d 
th

e
st

ar
tin

g 
po

in
t f

or
 th

e 
br

oa
de

r 
st

ud
y 

to
 b

e 
de

sc
rib

ed
 in

 th
is

 p
ap

er
. T

hi
s 

m
od

el
 is

 u
se

fu
l

in
 p

oi
nt

in
g 

ou
t t

he
 li

nk
s 

be
tw

ee
n 

pe
rc

ep
tio

ns
, a

pp
ro

ac
he

s 
an

d 
ou

tc
om

es
, b

ut
 is

 li
m

ite
d

in
 it

s 
de

sc
rip

tio
n 

of
 p

er
ce

pt
io

n 
its

el
f. 

P
er

ce
pt

io
n 

ca
n 

be
 r

ep
re

se
nt

ed
 b

y 
th

e 
se

ct
io

n 
on

th
e 

le
ft 

of
 fi

gu
re

 I,
 b

ut
 in

 R
am

sd
en

 th
er

e 
is

 n
ot

 m
uc

h 
fu

rt
he

r 
cl

ar
ifi

ca
tio

n 
on

 w
ha

t i
s

m
ea

nt
 b

y 
pe

rc
ep

tio
n 

ot
he

r 
th

an
 a

 "
po

in
t o

f c
on

ta
ct

" 
or

 a
 "

re
la

tio
n"

. T
he

 o
nl

y 
ro

ut
e 

fo
r

an
al

ys
is

 s
ug

ge
st

ed
 b

y 
R

am
sd

en
 is

 th
e 

cl
as

si
fic

at
io

n 
ac

co
rd

in
g 

to
 th

e 
th

re
e 

di
m

en
si

on
s

of
 c

on
te

xt
 d

es
cr

ib
ed

 a
bo

ve
.

R
am

sd
en

's
 d

es
cr

ip
tio

n 
of

 p
er

ce
pt

io
n 

is
 a

ls
o 

th
eo

re
tic

al
ly

 a
m

bi
gu

ou
s 

in
 th

at
 h

e
al

te
rn

at
es

 b
et

w
ee

n 
a 

du
al

is
tic

 a
nd

 n
on

-d
ua

lis
tic

 s
ta

nc
e.

 A
lth

ou
gh

 h
e 

ar
gu

es
 e

ls
ew

he
re

fo
r 

a 
're

la
tio

na
l' 

pe
rs

pe
ct

iv
e,

 in
 w

hi
ch

 le
ar

ni
ng

 is
 s

ee
n 

as
 a

 r
el

at
io

ns
hi

p 
be

tw
ee

n
le

ar
ne

rs
 a

nd
 s

ub
je

ct
 m

at
te

r,
 a

nd
 in

 p
la

ce
s 

re
fe

rs
 to

 p
er

ce
pt

io
n 

as
 a

 'r
el

at
io

n'
 b

et
w

ee
n

st
ud

en
ts

 a
nd

 th
ei

r 
co

nt
ex

t (
no

n-
du

al
is

tic
),

 th
e 

fo
rm

ul
at

io
n 

re
pr

es
en

te
d 

in
 fi

gu
re

 I
se

em
s 

to
 s

ug
ge

st
 a

 s
ep

ar
at

io
n 

be
tw

ee
n 

in
di

vi
du

al
s 

an
d 

th
e 

w
or

ld
 a

ro
un

d 
th

em
(d

ua
lis

tic
).

 In
 th

e 
co

nt
ex

t o
f h

ig
he

r 
ed

uc
at

io
n,

 M
ar

to
n 

(1
99

5)
 h

as
 p

oi
nt

ed
 o

ut
 th

e
ph

ilo
so

ph
ic

al
 p

ro
bl

em
s 

w
ith

 a
 d

ua
lis

tic
 o

nt
ol

og
y 

by
 r

ef
er

rin
g 

to
 th

e 
cl

as
si

c 
pr

ob
le

m
 o

f
M

en
o'

s 
pa

ra
do

x,
 w

hi
ch

 is
 c

en
tr

ed
 a

ro
un

d 
th

e 
qu

es
tio

n 
"H

ow
 c

an
 w

e 
ga

in
 k

no
w

le
dg

e
ab

ou
t t

he
 w

or
ld

?"
. P

la
to

 s
ho

w
ed

 th
at

 it
 is

 im
po

ss
ib

le
 to

 g
ai

n 
su

ch
 k

no
w

le
dg

e 
un

le
ss

w
e 

al
re

ad
y 

po
ss

es
s 

it,
 a

s 
w

e 
w

ou
ld

 o
th

er
w

is
e 

ha
ve

 n
o 

w
ay

 o
f r

ec
og

ni
si

ng
 s

uc
h

kn
ow

le
dg

e.
 M

ar
to

n'
s 

so
lu

tio
n 

to
 th

is
 p

ro
bl

em
 is

 to
 a

do
pt

 a
 n

on
-d

ua
lis

tic
 s

ta
nc

e,
 in

w
hi

ch
 th

er
e 

is
 n

o 
se

pa
ra

tio
n 

be
tw

ee
n 

in
di

vi
du

al
s,

 th
e 

w
or

ld
 a

ro
un

d 
th

em
, a

nd
 th

ei
r

pe
rc

ep
tio

ns
 o

f t
he

 w
or

ld
.

O
n 

a 
m

or
e 

pr
ac

tic
al

 le
ve

l, 
w

e 
w

ou
ld

 s
ug

ge
st

 th
at

 a
 d

ua
lis

tic
 v

ie
w

 o
f p

er
ce

pt
io

n 
le

ad
s

di
re

ct
ly

 to
 n

ot
io

ns
 o

f '
bl

am
in

g 
th

e 
st

ud
en

t',
 s

in
ce

 p
ro

bl
em

s 
w

ith
 le

ar
ni

ng
 c

an
 b

e
lo

ca
te

d 
so

le
ly

 w
ith

 th
e 

st
ud

en
t. 

O
n 

th
is

 n
ot

e 
w

e 
w

ou
ld

 fi
nd

 p
ro

bl
em

s 
w

ith
 R

am
sd

en
's

us
e 

of
 'o

rie
nt

at
io

n 
to

 s
tu

dy
' i

n 
th

is
 fr

am
ew

or
k,

 w
hi

ch
 is

 a
 r

el
at

iv
el

y 
st

ab
le

ch
ar

ac
te

ris
tic

 w
hi

ch
 s

tu
de

nt
s 

br
in

g 
to

 a
 c

on
te

xt
. I

f o
ne

 p
la

ce
s 

an
 u

nd
er

st
an

di
ng

 o
f

st
ud

en
t l

ea
rn

in
g 

w
ith

in
 a

 n
on

-d
ua

lis
tic

 fr
am

ew
or

k,
 it

 is
 n

ot
 p

os
si

bl
e 

to
 m

ak
e 

su
ch

 a
ju

dg
em

en
t, 

si
nc

e 
le

ar
ni

ng
 is

 s
ee

n 
to

 r
es

ul
t f

ro
m

 th
e 

in
te

ra
ct

io
n 

of
 a

 s
tu

de
nt

 a
nd

 a
pa

rt
ic

ul
ar

 c
on

te
xt

, a
 c

om
po

si
te

 w
ho

le
 fr

om
 w

hi
ch

 d
iff

er
en

t c
om

po
ne

nt
s 

ca
n'

t b
e

is
ol

at
ed

. M
ar

to
n 

(1
98

8)
 h

as
 s

ta
te

d 
th

is
 p

oi
nt

 a
s 

fo
llo

w
s:

If 
w

e 
w

er
e 

to
 th

in
k 

ab
ou

t a
pp

ro
ac

he
s 

an
d 

co
nc

ep
tio

n 
as

 s
om

et
hi

ng
 lo

ca
te

d 
w

ith
in

 th
e

in
di

vi
du

al
, a

s 
it 

w
er

e,
 it

 w
ou

ld
 m

ak
e 

a 
lo

t o
f s

en
se

 to
 tr

y 
to

 c
ha

ng
e 

th
e 

in
di

vi
du

al
 o

r 
to

 tr
y 

to
ch

an
gi

ng
 s

om
et

hi
ng

 in
 h

im
 o

r 
he

r,
 g

iv
en

 th
at

 o
ur

 a
im

 is
 to

 im
pr

ov
e 

le
ar

ni
ng

. T
he

 a
lte

rn
at

iv
e

is
 to

 tr
y 

to
 c

ha
ng

e 
th

e 
in

di
vi

du
al

's
 e

xp
er

ie
nc

e,
 p

er
ce

pt
io

n,
 o

r 
co

nc
ep

tio
n 

of
 s

om
et

hi
ng

.
(M

ar
to

n,
 1

98
8,

 p
75

, e
m

ph
as

is
 in

 o
rig

in
al

)

A
 n

on
-d

ua
lis

tic
 a

pp
ro

ac
h 

to
 q

ue
st

io
ns

 o
f p

er
ce

pt
io

n 
ca

n 
be

 fo
un

d 
in

 p
he

no
m

en
ol

og
y,

an
d 

its
 h

ig
he

r 
ed

uc
at

io
n 

of
fs

ho
ot

, p
he

no
m

en
og

ra
ph

y.
 In

 th
is

 n
on

-d
ua

lis
tic

 w
or

ld
vi

ew
,

ex
pe

rie
nc

ed
 p

he
no

m
en

a 
ar

e 
co

ns
id

er
ed

 to
 c

om
pr

is
e 

an
 "

in
te

rn
al

 r
el

at
io

ns
hi

p 
be

tw
ee

n
th

e 
su

bj
ec

t a
nd

 th
e 

w
or

ld
" 

(M
ar

to
n 

&
 B

oo
th

, 1
99

7,
 p

12
2)

. P
ro

ss
er

 a
nd

 T
rig

w
el

l h
av

e
at

te
m

pt
ed

 to
 r

ec
on

ci
le

 th
e 

m
od

el
 in

 fi
gu

re
 I 

w
ith

 a
 n

on
-d

ua
lis

tic
 p

er
sp

ec
tiv

e,
 b

y

1B
E

S
T

 C
O

P
Y

 A
V

A
IL

A
B

LE
3



su
gg

es
tin

g 
th

at
 th

e 
co

m
po

ne
nt

s 
in

 th
is

 m
od

el
 a

re
 s

im
ul

ta
ne

ou
sl

y
pr

es
en

t i
n 

an
y 

ac
t o

f
te

ac
hi

ng
 a

nd
 le

ar
ni

ng
, w

ith
 c

er
ta

in
 c

om
po

ne
nt

s 
in

 th
e 

fo
re

gr
ou

nd
 o

f a
w

ar
en

es
s 

at
 a

gi
ve

n 
m

om
en

t i
n 

tim
e 

(P
ro

ss
er

 &
 T

rig
w

el
l, 

19
99

).
 W

e 
do

 n
ot

 th
in

k 
th

at
 th

is
 is

a
sa

tis
fa

ct
or

y 
re

so
lu

tio
n 

of
 th

e 
ph

ilo
so

ph
ic

al
 p

ro
bl

em
s 

w
ith

 th
is

 m
od

el
. P

ro
ss

er
 a

nd
T

rig
w

el
l's

 fO
rm

ul
at

io
n 

de
al

s 
w

ith
 s

tu
de

nt
s'

 a
w

ar
en

es
s 

of
 p

er
ce

pt
io

n,
co

nt
ex

t,
or

ie
nt

at
io

n 
to

 s
tu

dy
. e

tc
. A

lth
ou

gh
 s

tu
de

nt
s'

aw
ar

en
es

s 
of

 th
ei

r 
le

ar
ni

ng
 is

 o
f

re
le

va
nc

e 
in

 c
on

si
de

ra
tio

ns
 o

f t
he

 r
ef

le
ct

io
n 

an
d 

m
et

ac
og

ni
tio

n.
 th

is
 d

oe
s

no
t p

ro
vi

de
a 

ge
ne

ra
l f

ra
m

ew
or

k 
fo

r 
co

ns
id

er
in

g 
pe

rc
ep

tio
n 

(w
hi

ch
, f

ol
lo

w
in

g 
th

e
ph

en
om

en
og

ra
ph

er
s.

 w
e 

ta
ke

 to
 h

e 
sy

no
ny

m
ou

s 
w

ith
aw

ar
en

es
s,

 c
on

sc
io

us
ne

ss
, a

nd
ex

pe
rie

nc
e)

. I
n 

ot
he

r 
w

or
ds

, w
e 

ar
e 

in
te

re
st

ed
 in

 p
er

ce
pt

io
n

m
or

e 
ge

ne
ra

lly
, n

ot
 o

nl
y

in
 s

tu
de

nt
s'

 a
w

ar
en

es
s 

of
 th

ei
r 

pe
rc

ep
tio

ns
.

A
 m

or
e 

ph
ilo

so
ph

ic
al

ly
 g

ro
un

de
d 

m
od

el
 o

f p
er

ce
pt

io
n

ca
n 

he
 fo

un
d 

in
 th

e 
w

or
k 

of
 th

e
ph

en
om

en
ol

og
er

 A
ro

n 
(iu

rw
its

ch
 (

19
64

).
 In

 h
is

 a
na

ly
si

s 
of

 h
um

an
 c

on
sc

io
us

ne
ss

,
( 

iti
rw

its
ch

 d
iv

id
es

 th
e 

to
ta

lit
y 

of
 p

er
ce

pt
io

n 
at

 a
 g

iv
en

 in
st

an
t (

th
e 

'p
er

ce
pt

ua
l m

am
a'

)
in

to
 a

 th
em

e.
 th

em
at

ic
 fi

el
d,

 a
nd

 a
 m

ar
gi

n.
 T

he
 th

em
e 

is
 th

at
 w

hi
ch

 c
ur

re
nt

ly
oc

cu
pi

es
 th

e 
in

di
vi

du
al

's
 fo

cu
s,

 a
nd

 th
e 

th
em

at
ic

 fi
el

d 
is

 th
e 

se
t o

f i
de

as
 a

nd
 im

ag
es

co
-p

re
se

nt
 w

ith
 th

e 
th

em
e 

w
hi

ch
 a

rc
 r

el
at

ed
 to

 th
e 

th
em

e.
 F

or
 e

xa
m

pl
e,

 w
he

n
fo

cu
si

ng
 o

n 
a 

st
oi

ch
io

m
et

ric
 p

ro
bl

em
 b

as
ed

 o
n 

th
e 

fo
rm

at
io

n 
re

ac
tio

n 
of

 a
m

m
on

ia
(t

he
 th

em
e)

, i
te

m
s 

pr
es

en
t i

n 
a 

ch
em

ic
al

 e
ng

in
ee

rin
g 

st
ud

en
t's

 th
em

at
ic

 fi
el

d 
m

ig
ht

in
cl

ud
e 

th
e 

re
la

tio
ns

 b
et

w
ee

n 
m

as
s 

an
d 

m
ol

es
 o

f a
 g

as
, t

he
 c

on
ce

pt
 o

f i
nc

om
pl

et
e

re
ac

tio
ns

, s
tr

at
eg

ie
s 

fo
r 

ba
la

nc
in

g 
a 

re
ac

tio
n 

eq
ua

tio
n.

 th
e 

ph
ys

ic
al

ar
ra

ng
em

en
t o

f t
he

re
ac

to
r,

 a
nd

 s
o 

on
. T

he
 m

ar
gi

n 
co

m
pr

is
es

 th
at

 w
hi

ch
 is

 s
im

ul
ta

ne
ou

sl
y 

pr
es

en
t w

ith
th

e 
th

em
e,

 b
ut

 h
as

 n
o 

re
le

va
nc

e 
to

 it
. F

or
 th

e 
pu

rp
os

es
 o

f t
hi

s 
re

se
ar

ch
w

e 
ar

e
pr

im
ar

ily
 c

on
ce

rn
ed

 w
ith

 th
e 

th
em

e 
an

d 
th

e 
th

em
at

ic
 fi

el
d.

 a
lth

ou
gh

 o
f c

ou
rs

e,
 a

s 
w

e
al

l k
no

w
, w

he
n 

st
ud

en
ts

' w
ee

ke
nd

 p
la

ns
 a

re
 p

re
se

nt
 in

 th
e 

m
ar

gi
n 

of
 th

e
aw

ar
en

es
s

th
is

 c
an

 h
av

e 
a 

co
ns

id
er

ab
le

 im
pa

ct
 o

n 
th

e 
ab

ili
ty

 to
 s

ta
y 

fo
cu

se
d

on
 th

e 
th

em
e 

of
st

oi
ch

io
m

et
ry

. M
ar

to
n 

an
d 

B
oo

th
 (

19
97

) 
su

gg
es

t t
ha

t t
he

 th
em

at
ic

 fi
el

d 
be

 c
on

si
de

re
d

in
 te

rm
s 

of
 'c

on
st

itu
en

t f
ie

ld
s'

 r
el

at
ed

 to
 th

e 
th

em
e 

ac
co

rd
in

g 
to

 r
el

ev
an

cy
. T

he
se

co
ns

tit
ue

nt
 th

em
at

ic
 fi

el
ds

 "
ex

te
nd

 in
to

 th
e 

ve
ry

 li
fe

 w
or

ld
 o

f t
he

 le
ar

ne
r,

 b
ot

h 
ba

ck
in

to
 h

er
 le

ar
ni

ng
 h

is
to

ry
 a

nd
 F

or
w

ar
d 

in
to

 th
e 

w
ay

 s
he

 p
ro

ce
ed

s 
w

ith
 h

er
 le

ar
ni

ng
"

(p
99

).
 T

he
 r

el
at

io
ns

hi
p 

be
tw

ee
n 

th
e 

th
em

e,
 th

e 
th

em
at

ic
 fi

el
d 

an
d 

th
e 

m
ar

gi
n 

ha
s

be
en

 r
ep

re
se

nt
ed

 b
y 

B
oo

th
 (

19
92

) 
in

 th
e 

di
ag

ra
m

 in
 fi

gu
re

 2
.

11
11

11
11

1
II

B
E

S
T

C
O

P
Y

A
V

A
IL

A
B

LE

F
ig

ur
e 

2:
 A

 s
ty

lis
ed

 v
ie

w
 o

f G
ur

w
its

di
's

 fi
el

d 
of

 c
on

sc
io

us
ne

ss
 (

B
oo

th
 1

99
2)

A
 p

ar
tic

ul
ar

 th
em

e 
co

ul
d 

ha
ve

 a
 v

ar
ie

ty
 o

f d
iff

er
en

t t
he

m
at

ic
 fi

el
ds

 a
ss

oc
ia

te
d 

w
ith

 it
,

de
pe

nd
in

g 
on

 th
e 

in
di

vi
du

al
's

 b
ac

kg
ro

un
d 

an
d 

in
te

nt
io

ns
, a

nd
 it

 is
 th

e 
sp

ec
ifi

c
th

em
at

ic
 fi

el
d 

ge
ne

ra
te

d 
by

 a
n 

in
di

vi
du

al
 th

at
 d

et
er

m
in

es
 th

e 
m

ea
ni

ng
 th

at
 th

ey
 h

av
e

fo
r 

th
at

 th
em

e.
 In

 p
he

no
m

en
og

ra
ph

ic
 te

rm
s,

 it
 c

an
 b

e 
sa

id
 th

at
a 

pa
rt

ic
ul

ar
 w

ay
 o

f
ex

pe
rie

nc
in

g 
so

m
et

hi
ng

 is
 r

el
at

ed
 to

 d
iff

er
en

ce
s 

in
 th

e 
or

ga
ni

sa
tio

n
or

 s
tr

uc
tu

re
 o

f
aw

ar
en

es
s 

(M
ar

to
n 

&
 B

oo
th

, 1
99

7)
. S

tr
uc

tu
re

 r
ef

er
s 

he
re

 to
 th

e 
re

la
tio

ns
hi

ps
 b

et
w

ee
n

th
e 

as
pe

ct
s 

th
at

 a
re

 s
im

ul
ta

ne
ou

sl
y 

pr
es

en
t i

n 
th

e 
in

di
vi

du
al

's
 fo

ca
l a

w
ar

en
es

s 
(t

he
m

e
an

d 
th

em
at

ic
 fi

el
d)

.

U
si

ng
 th

is
 v

ie
w

 o
f p

er
ce

pt
io

n,
 M

ar
to

n 
an

d 
B

oo
th

 (
19

97
) 

re
co

nc
ep

tu
al

iz
e 

de
ep

 a
nd

su
rf

ac
e 

ap
pr

oa
ch

es
 to

 le
ar

ni
ng

 in
 te

rm
s 

of
 w

ha
t i

s 
in

 th
e 

le
ar

ne
r's

 fo
ca

l a
w

ar
en

es
s.

 In
th

e 
co

nt
ex

t o
f r

ea
di

ng
 a

 te
xt

, a
 d

ee
p 

ap
pr

oa
ch

 m
ea

ns
 th

at
 th

e 
le

ar
ne

r 
fo

cu
se

s
on

 th
e

w
or

ds
 o

f t
he

 te
xt

, t
he

 m
ea

ni
ng

 o
f t

he
 w

or
ds

, a
nd

 th
e 

br
oa

de
r 

ph
en

om
en

a 
as

so
ci

at
ed

w
ith

 th
e 

te
xt

, w
hi

le
 in

 a
 s

ur
fa

ce
 a

pp
ro

ac
h 

it 
is

 o
nl

y 
th

e 
te

xt
 th

at
 is

 in
 fo

ca
l a

w
ar

en
es

s.
T

he
y 

co
nc

lu
de

 th
at

: "
M

or
e 

ad
va

nc
ed

 w
ay

s 
of

 e
xp

er
ie

nc
in

g 
so

m
et

hi
ng

ar
e,

 a
cc

or
di

ng
to

 th
is

 li
ne

 o
f r

ea
so

ni
ng

, m
or

e 
co

m
pl

ex
 a

nd
 m

or
e 

in
cl

us
iv

e 
(o

r 
m

or
e 

sp
ec

ifi
c)

 th
an

le
ss

 a
dv

an
ce

d 
w

ay
s 

of
 e

xp
er

ie
nc

in
g 

th
e 

sa
m

e 
th

in
g,

 'm
or

e 
in

cl
us

iv
e'

 a
nd

 'm
or

e
sp

ec
ifi

c'
 b

ot
h 

im
pl

yi
ng

 m
or

e 
si

m
ul

ta
ne

ou
sl

y 
ex

pe
rie

nc
ed

 a
sp

ec
ts

 c
on

st
itu

tin
g

co
ns

tr
ai

nt
s 

on
 h

ow
 th

e 
ph

en
om

en
on

 is
 s

ee
n.

" 
(M

ar
to

n 
&

 B
oo

th
, 1

99
7,

 p
10

7.
)

C
O

N
T

E
X

T
 F

O
R

 T
H

IS
 S

T
U

D
Y

M
at

er
ia

l a
nd

 E
ne

rg
y 

B
al

an
ce

s 
(C

I1
E

23
 1

 F
) 

is
 a

 s
ec

on
d 

ye
ar

 c
he

m
ic

al
 e

ng
in

ee
rin

g
co

ur
se

 in
 w

hi
ch

 th
e 

fu
nd

am
en

ta
l c

on
ce

pt
s 

in
 th

is
 d

is
ci

pl
in

e 
ar

e 
fir

st
 e

nc
ou

nt
er

ed
 in

de
pt

h.
 T

hi
s 

is
 a

 c
ou

rs
e 

w
ith

 a
 n

ot
or

io
us

 h
is

to
ry

 a
nd

 le
ge

nd
ar

y 
ca

m
pu

s 
st

at
us

, s
uc

h
th

at
 s

tu
de

nt
s 

st
ill

 r
ef

er
 to

 it
 a

s 
'C

I'A
', 

ev
en

 th
ou

gh
 th

e 
co

ur
se

 n
am

e 
ch

an
ge

d 
fr

om
 th

is
in

 1
99

5.
 T

he
 le

ct
ur

er
 r

es
po

ns
ib

le
 fo

r 
th

e 
co

ur
se

 in
 1

99
8 

de
ci

de
d 

to
 d

o 
so

m
et

hi
ng

to
ad

dr
es

s 
th

e 
tr

ad
iti

on
al

ly
 h

ig
h 

fa
ilu

re
 r

at
es

 a
nd

 lo
w

 le
ve

l o
f r

et
en

tio
n 

of
 fu

nd
am

en
ta

l
co

nc
ep

ts
. S

he
 a

do
pt

ed
 a

n 
ap

pr
oa

ch
 to

 te
ac

hi
ng

, c
ur

ric
ul

um
 a

nd
 a

ss
es

sm
en

t t
ha

t w
as

in
fo

rm
ed

 b
y 

cu
rr

en
t r

es
ea

rc
h 

on
 s

tu
de

nt
 le

ar
ni

ng
. T

he
 c

ou
rs

e 
em

ph
as

is
w

as
 s

hi
fte

d
fr

om
 fo

cu
si

ng
 s

ol
el

y 
on

 p
ro

bl
em

 s
ol

vi
ng

, t
o 

in
cl

ud
e 

a 
st

ro
ng

 fo
cu

s 
on

 c
on

ce
pt

ua
l

un
de

rs
ta

nd
in

g.

S
tu

de
nt

s'
 p

rio
r 

ex
pe

rie
nc

es
 in

 fi
rs

t y
ea

r 
co

ur
se

s 
w

ou
ld

 h
av

e 
st

re
ss

ed
 p

ro
bl

em
 s

ol
vi

ng
(a

lb
ei

t o
f a

 n
ar

ro
w

, a
lg

or
ith

m
ic

 c
lo

se
-e

nd
ed

 k
in

d)
, a

nd
 th

e 
le

ct
ur

er
 r

ea
lis

ed
 th

at
ch

an
gi

ng
 th

e 
fo

cu
s 

in
 C

IIE
23

1F
 to

w
ar

ds
 c

on
ce

pt
ua

l u
nd

er
st

an
di

ng
 w

ou
ld

 r
eq

ui
re

de
ve

lo
pm

en
t i

n 
st

ud
en

ts
' c

on
ce

pt
io

ns
 o

f a
nd

 a
pp

ro
ac

he
s 

to
 le

ar
ni

ng
. T

hi
s

de
ve

lo
pm

en
t w

as
 c

on
ce

pt
ua

liz
ed

 a
s 

m
et

ac
og

ni
tiv

e 
de

ve
lo

pm
en

t, 
us

in
g 

B
ai

rd
's

 (
19

90
,

p1
84

) 
fo

rm
ul

at
io

n 
of

 m
et

ac
og

ni
tio

n 
as

 "
th

e 
kn

ow
le

dg
e,

 a
w

ar
en

es
s 

an
d 

co
nt

ro
l o

f
on

e'
s 

ow
n 

le
ar

ni
ng

".

A
 s

ta
rt

in
g 

po
in

t i
n 

th
es

e 
ch

an
ge

s 
w

as
 to

 r
ed

uc
e 

th
e 

co
ur

se
 c

on
te

nt
 b

y 
25

%
, w

ith
 th

e
ag

re
em

en
t o

f t
he

 D
ep

ar
tm

en
t o

f C
he

m
ic

al
 E

ng
in

ee
rin

g,
 in

 o
rd

er
 to

 a
llo

w
 fo

r 
te

ac
hi

ng
an

d 
le

ar
ni

ng
 in

 a
cc

or
da

nc
e 

w
ith

 th
es

e 
ch

an
ge

d 
em

ph
as

es
. T

he
 le

ct
ur

er
 a

ls
o 

ad
op

te
d

in
te

ra
ct

iv
e 

ap
pr

oa
ch

es
 to

 te
ac

hi
ng

 a
nd

 le
ar

ni
ng

, a
nd

 in
co

rp
or

at
ed

 s
tu

de
nt

 jo
ur

na
ls

 in
th

e 
co

ur
se

 in
 o

rd
er

 to
 m

ak
e 

th
e 

fo
cu

s 
on

 m
et

ac
og

ni
tiv

e 
de

ve
lo

pm
en

t e
xp

lic
it.

R
ec

og
ni

si
ng

 th
e 

cr
iti

ca
l r

ol
e 

pl
ay

ed
 b

y 
as

se
ss

m
en

t i
n 

de
te

rm
in

in
g 

st
ud

en
ts

'
ap

pr
oa

ch
es

 to
 le

ar
ni

ng
 s

he
 m

ad
e 

so
m

e 
ch

an
ge

s 
to

 th
e 

as
se

ss
m

en
t m

et
ho

ds
 in

 o
rd

er
to

st
re

ss
 c

on
ce

pt
ua

lu
nd

er
st

an
di

ng
. T

he
 te

st
 fo

rm
at

 w
as

 c
ha

ng
ed

 to
 in

cl
ud

e 
a 

si
gn

ifi
ca

nt
nu

m
be

r 
of

 'c
on

ce
pt

ua
l q

ue
st

io
ns

', 
w

hi
ch

 w
er

e 
no

n-
nu

m
er

ic
al

 a
nd

 u
su

al
ly

 r
eq

ui
re

d

5
7



%
%

rit
ie

n 
ex

pl
an

at
io

ns
. O

ne
 c

la
ss

 te
st

 w
as

 c
om

pl
et

ed
 u

nd
er

 c
on

di
tio

ns
 o

f p
ra

ct
ic

al
ly

'u
nl

im
ite

d 
tim

e'
 (

st
ud

en
ts

 w
er

e 
al

lo
w

ed
 u

p 
to

 fi
ve

 h
ou

rs
 fo

r 
a 

te
st

 d
es

ig
ne

d 
to

 ta
ke

In
v'

) 
ho

ur
s.

A
IM

S
 A

N
D

 M
E

T
H

O
D

I )
av

id
 w

as
 o

ne
 o

f l
iv

e 
st

ud
en

ts
 w

ho
 w

er
e 

in
te

rv
ie

w
ed

 in
 th

e 
se

co
nd

 s
em

es
te

r 
of

 1
99

8,
sl

ie
r 

th
e 

co
ur

se
 h

ad
 e

nd
ed

. T
he

 p
ur

po
se

 o
f t

he
se

 in
te

rv
ie

w
s 

w
as

 to
 g

et
 s

tu
de

nt
s

to
re

fle
ct

 b
ac

k 
on

 th
ei

r 
ex

pe
rie

nc
e 

of
 C

IIE
23

11
2,

 e
sp

ec
ia

lly
 n

ow
 th

at
 th

ey
 h

ad
 w

rit
te

n 
th

e
fin

al
 e

xa
m

in
at

io
n 

an
d 

re
ce

iv
ed

 th
ei

r 
re

su
lts

. D
av

id
 w

as
 th

e 
on

ly
 o

ne
 o

f t
he

se
 r

iv
e

w
ho

 h
ad

 n
ot

 p
as

se
d 

th
e 

co
ur

se
. D

ur
in

g 
th

e 
in

te
rv

ie
w

 D
av

id
 v

ol
un

te
er

ed
 h

is
re

as
on

s
fo

r 
w

hy
 h

e 
ha

d 
fa

ile
d 

th
e 

fin
al

 e
xa

m
in

at
io

n 
al

th
ou

gh
 h

e 
fe

lt 
th

at
 h

e 
un

de
rs

to
od

 h
is

w
or

k.
 A

fte
r 

lo
ok

in
g 

at
 th

e 
tr

an
sc

rip
t o

f D
av

id
's

 in
te

rv
ie

w
, i

t
w

as
 d

ec
id

ed
 th

at
 it

w
ou

ld
 b

e 
us

ef
ul

 h
av

e 
th

e 
le

ct
ur

er
's

 in
te

rp
re

ta
tio

n 
of

 h
is

 fi
na

l e
xa

m
in

at
io

n
pe

rf
or

m
an

ce
. W

ith
ou

t k
no

w
le

dg
e 

of
 w

ha
t D

av
id

 h
ad

 s
ai

d,
 s

he
 w

as
 a

sk
ed

 to
 c

om
m

en
t

on
 h

is
 e

xa
m

in
at

io
n 

sc
rip

t.

In
 a

 p
re

vi
ou

s 
pa

pe
r 

ba
se

d 
on

 a
ll 

liv
e 

in
te

rv
ie

w
s,

 a
nd

 jo
ur

na
l s

ub
m

is
si

on
s 

fr
om

 th
e

w
ho

le
 c

la
ss

, a
 p

ic
tu

re
 o

f t
he

 k
in

ds
 o

f m
et

ac
og

ni
tiv

e 
de

ve
lo

pm
en

t e
xp

er
ie

nc
ed

 b
y

st
ud

en
ts

 in
 th

is
 c

ou
rs

e 
w

as
 d

ev
el

op
ed

 (
C

as
e,

 (
iu

ns
to

ne
, &

 L
ew

is
, I

 9
99

a)
. M

os
t

st
ud

en
ts

 s
ho

w
ed

 s
ig

ni
fic

an
t d

ev
el

op
m

en
t i

n 
te

rm
s 

of
 th

ei
r 

vi
ew

s 
on

 le
ar

ni
ng

. a
nd

 th
ei

r
pe

rc
ep

tio
ns

 o
f t

he
 p

ur
po

se
s 

of
 th

e 
va

rio
us

 a
ct

iv
iti

es
 in

 th
e 

co
ur

se
 (

le
ct

ur
es

, t
ut

or
ia

ls
,

jo
ur

na
ls

, h
om

ew
or

k 
ta

sk
s,

 a
ss

es
sm

en
ts

 e
tc

).
 D

ur
in

g 
th

is
 a

na
ly

si
s 

it 
be

ca
m

e 
cl

ea
r 

th
at

1/
av

id
's

 a
ct

ua
l p

ro
ce

ss
 o

f m
et

ac
og

ni
tiv

e 
de

ve
lo

pm
en

t d
ur

in
g 

01
E

23
1F

 w
as

 n
ot

 a
s

ex
te

ns
iv

e 
as

 th
os

e 
de

sc
rib

ed
 b

y 
th

e 
ot

he
rs

 (
co

nt
ra

ry
 to

 w
ha

t w
e 

ex
pe

ct
ed

 g
iv

en
 h

is
en

th
us

ia
st

ic
 e

ng
ag

em
en

t w
ith

 th
e 

co
ur

se
 a

s 
ill

us
tr

at
ed

 in
 th

e 
in

tr
od

uc
tio

n)
. I

n 
th

e
pr

es
en

t p
ap

er
 w

e 
th

er
ef

or
e 

ai
m

ed
 to

 in
ve

st
ig

at
e 

w
he

th
er

 D
av

id
's

 p
er

ce
pt

io
ns

 o
f t

he
co

ur
se

 m
ig

ht
 b

e 
ab

le
 to

 e
xp

la
in

 h
is

 li
m

ite
d 

m
et

ae
og

ni
tiv

e 
de

ve
lo

pm
en

t.

R
E

S
U

LT
S

T
he

 k
ey

 is
su

e 
un

de
rp

in
ni

ng
 D

av
id

's
 e

xp
er

ie
nc

e 
of

 th
e 

co
ur

se
 a

pp
ea

rs
 to

 h
e 

th
e

m
ea

ni
ng

s 
th

at
 h

e 
he

ld
 fo

r 
th

e 
te

rm
 'u

nd
er

st
an

di
ng

'.

A
s 

de
sc

rib
ed

 e
ar

lie
r.

 th
e 

le
ct

ur
er

 h
ad

 s
tr

uc
tu

re
d 

th
e 

te
ac

hi
ng

 a
nd

 a
ss

es
sm

en
t i

n 
th

is
co

ur
se

 to
 s

tr
es

s 
co

nc
ep

tu
al

 u
nd

er
st

an
di

ng
. T

hi
s 

fo
cu

s 
w

as
 r

ef
le

ct
ed

 in
 th

e 
di

sc
us

si
on

of
 c

on
ce

pt
s 

in
 c

la
ss

, t
he

 q
ue

st
io

ns
 p

os
ed

 in
 tu

to
ria

ls
 a

nd
 jo

ur
na

l t
as

ks
, a

nd
 ty

pe
 o

f
as

se
ss

m
en

t i
te

m
s 

us
ed

 in
 c

la
ss

 te
st

s 
an

d 
th

e 
fin

al
 e

xa
m

in
at

io
n.

D
av

id
 fr

eq
ue

nt
ly

 u
se

d 
th

e 
w

or
d 

'u
nd

er
st

an
d'

 w
he

n 
ta

lk
in

g 
ab

ou
t h

is
 e

xp
er

ie
nc

e 
in

C
11

1:
23

 1
 F

. a
nd

 fe
lt 

th
at

 u
nd

er
st

an
di

ng
 w

as
 im

po
rt

an
t. 

Ill
s 

ve
ry

 fi
rs

t s
ta

te
m

en
t i

n 
th

e
in

te
rv

ie
w

, w
he

n 
as

ke
d 

to
 ta

lk
 a

bo
ut

 h
is

 e
xp

er
ie

nc
e 

of
 C

11
1:

23
1 

F
. w

as
 th

at

...
 it

 is
 a

 fu
nd

am
en

ta
l c

ou
rs

e 
in

 e
ng

in
ee

rin
g 

...
 y

ou
 g

et
 to

 u
nd

er
st

an
d 

m
os

t o
f t

he
 c

on
ce

pt
s 

of
th

e 
ch

em
ic

al
 e

ng
in

ee
rin

g.
 e

sp
ec

ia
lly

 ..
. m

as
s 

an
d 

en
er

gy
 b

al
an

ce
s.

 (
em

ph
as

is
 a

dd
ed

)

I l
e 

di
d 

no
t a

sc
rib

e 
fa

ili
ng

 th
e 

fin
al

 e
xa

m
in

at
io

n 
to

 a
 la

ck
 o

f u
nd

er
st

an
di

ng
; o

n 
th

e
co

nt
ra

ry
 h

e 
fe

lt 
th

at
 "

I u
nd

er
st

an
d 

m
os

tly
 e

ve
ry

th
in

g.
.."

.

B
E

S
T

C
O

P
Y

A
V

A
IL

A
B

LE

I l
ow

ev
er

, w
he

n 
as

ke
d 

to
 c

om
m

en
t o

n 
hi

s 
ex

am
in

at
io

n 
sc

rip
t, 

th
e 

le
ct

ur
er

's
 m

ai
n

co
m

m
en

t w
as

 th
at

 h
is

 u
nd

er
st

an
di

ng
 w

as
 g

ro
ss

ly
 in

ad
eq

ua
te

, r
es

po
nd

in
g 

to
 h

is
an

sw
er

s 
to

 v
ar

io
us

 q
ue

st
io

ns
 w

ith
 "

Ile
 h

as
n'

t r
ea

lly
 g

ot
 a

n 
id

ea
 o

f w
ha

t h
e'

s 
do

in
g"

,
"H

e'
s 

ju
st

 fi
sh

in
g 

in
 th

e 
da

rk
",

 "
Ile

's
 g

ot
 th

e 
w

ro
ng

 e
nd

 o
f t

he
 s

tic
k"

 e
tc

.

flo
w

 c
an

 w
e 

re
co

nc
ile

 th
is

 a
pp

ar
en

t c
on

tr
ad

ic
tio

n?
I l

ow
 c

ou
ld

 D
av

id
 fe

el
 th

at
 h

e
un

de
rs

to
od

 "
m

os
tly

 e
ve

ry
th

in
g"

 w
hi

le
 th

e 
le

ct
ur

er
 w

ho
 m

ar
ke

d 
hi

s 
sc

rip
t f

ee
l t

ha
t h

e
"d

id
n'

t r
ea

lly
 h

av
e 

an
 id

ea
"?

 O
ne

 lo
gi

ca
l p

os
si

bi
lit

y 
is

 th
at

 w
hi

le
 D

av
id

 p
ic

ke
d 

up
th

at
 u

nd
er

st
an

di
ng

 is
 c

rit
ic

al
ly

 im
po

rt
an

t i
n 

th
is

 c
ou

rs
e,

 h
is

 m
ea

ni
ng

 fo
r 

w
ha

t
co

ns
tit

ut
es

 u
nd

er
st

an
di

ng
 w

as
 q

ui
te

 d
iff

er
en

t t
o 

th
at

 in
te

nd
ed

 b
y 

th
e 

le
ct

ur
er

.

F
ro

m
 h

is
 e

xa
m

in
at

io
n 

sc
rip

t i
t i

s 
cl

ea
r 

th
at

 D
av

id
 h

ad
 ta

ke
n 

qu
ite

 s
om

e 
ef

fo
rt

 to
m

em
or

is
e 

ke
y 

de
fin

iti
on

s 
an

d 
fo

rm
ul

ae
qu

ite
 fr

eq
ue

nt
ly

 th
is

 is
 a

ll 
th

at
 h

e 
pu

t d
ow

n
in

 r
es

po
ns

e 
to

 a
 n

um
be

r 
of

 q
ue

st
io

ns
 th

at
 r

eq
ui

re
d 

pr
ob

le
m

 s
ol

vi
ng

 o
f a

 g
iv

en
si

tu
at

io
n.

 D
av

id
's

 c
om

m
en

t t
ha

t "
w

ha
t I

 w
ro

te
 in

 th
e 

fin
al

 e
xa

m
 I 

go
t f

ul
l m

ar
ks

 fo
r

it"
 w

ou
ld

 th
er

ef
or

e 
se

em
 to

 s
ug

ge
st

 th
at

 h
e 

fe
lt 

th
at

 th
es

e 
so

rt
s 

of
 a

ns
w

er
s 

w
er

e
ad

eq
ua

te
, a

nd
 th

er
ef

or
e 

th
at

 h
e 

eq
ua

te
d 

'u
nd

er
st

an
di

ng
' w

ith
 r

em
em

be
rin

g 
re

le
va

nt
de

fin
iti

on
s 

an
d 

fo
rm

ul
ae

. I
n 

G
ur

w
its

ch
's

 te
rm

s,
 w

he
n 

D
av

id
 w

as
 ta

lk
in

g 
ab

ou
t

'u
nd

er
st

an
di

ng
' t

he
 a

ss
oc

ia
te

d 
th

em
at

ic
 fi

el
d 

co
nt

ai
ne

d 
re

fe
re

nc
es

 to
 r

em
em

be
rin

g
an

d 
be

in
g 

ab
le

 to
 r

ep
ro

du
ce

 v
ar

io
us

 k
in

ds
 o

f i
nf

or
m

at
io

n.
 W

he
n 

th
e 

le
ct

ur
er

 u
se

d 
th

e
te

rm
 'u

nd
er

st
an

di
ng

' s
he

 s
im

ul
ta

ne
ou

sl
y 

in
vo

ke
d 

id
ea

s 
ab

ou
t b

ei
ng

 a
bl

e 
to

 u
se

co
nc

ep
ts

 in
 a

ny
 c

on
te

xt
, b

ei
ng

 a
bl

e 
to

 e
xp

la
in

 s
om

et
hi

ng
, e

tc
. I

n 
ph

en
om

en
og

ra
ph

ic
te

rm
s,

 D
av

id
 a

nd
 th

e 
le

ct
ur

er
 h

ad
 d

iff
er

en
t w

ay
s 

of
 e

xp
er

ie
nc

in
g 

th
e 

ph
en

om
en

on
 o

f
'u

nd
er

st
an

di
ng

'. 
U

si
ng

 M
ar

to
n 

an
d 

B
oo

th
's

 m
os

t r
ec

en
t t

he
or

ie
s 

of
 a

w
ar

en
es

s,
 th

es
e

di
ffe

re
nt

 w
ay

s 
of

 e
xp

er
ie

nc
in

g 
w

er
e 

du
e 

to
 d

iff
er

en
t s

tr
uc

tu
re

s 
of

 a
w

ar
en

es
s,

 a
nd

 th
e

le
ct

ur
er

's
 a

w
ar

en
es

s 
w

as
 b

ro
ad

er
 a

nd
 m

or
e 

in
cl

us
iv

e,
 w

hi
le

 D
av

id
's

 w
as

 s
om

ew
ha

t
lim

ite
d.

T
hi

s 
as

se
ss

m
en

t o
f D

av
id

's
 w

ay
 o

f e
xp

er
ie

nc
in

g 
un

de
rs

ta
nd

in
g 

is
 s

up
po

rt
ed

 b
y 

an
ex

am
in

at
io

n 
of

 h
is

 p
er

ce
pt

io
ns

 a
nd

 in
te

rp
re

ta
tio

ns
 o

f a
 n

um
be

r 
of

 d
iff

er
en

t a
sp

ec
ts

 o
f

th
e 

co
ur

se
, d

is
cu

ss
ed

 in
 tu

rn
 in

 w
ha

t f
ol

lo
w

s.

E
xp

er
ie

nc
e 

of
 th

e 
le

ct
ur

e

C
om

pa
re

d 
to

 h
ow

 o
th

er
 C

IIE
23

 1
 F

 s
tu

de
nt

s 
ca

m
e 

to
 th

e 
re

al
is

at
io

n 
th

at
 le

ct
ur

es
 w

er
e

no
t t

he
 m

os
t i

m
po

rt
an

t p
ar

t o
f t

he
 c

ou
rs

e 
(C

as
e 

et
 a

l.,
 1

99
9a

; C
as

e,
 G

un
st

on
e,

 &
Le

w
is

, 1
99

9b
),

 D
av

id
 fo

un
d 

th
e 

le
ct

ur
es

 w
er

e 
so

 u
se

fu
l t

ha
t t

he
re

 w
as

 n
ot

 m
uc

h 
th

at
ha

d 
to

 b
e 

do
ne

 o
ut

si
de

 c
la

ss
 (

se
e 

qu
ot

e 
in

 in
tr

od
uc

tio
n)

. T
hi

s 
ex

pe
rie

nc
e 

he
 c

om
pa

re
d

w
ith

 a
no

th
er

 c
ou

rs
e 

th
at

 h
e 

w
as

 d
oi

ng
 in

 th
e 

se
co

nd
 s

em
es

te
r 

(a
t t

he
 ti

m
e 

of
 th

is
in

te
rv

ie
w

),
 w

he
re

 th
e 

le
ct

ur
es

 w
er

e 
gi

ve
n 

in
 a

 tr
ad

iti
on

al
 m

an
ne

r,
 a

nd
 w

he
re

 h
e 

fe
lt

th
at

 h
e 

ha
d 

to
 d

o 
m

or
e 

w
or

k 
on

 h
is

 o
w

n 
an

d 
to

 c
on

ce
nt

ra
te

 o
n 

th
e 

tu
to

ria
ls

.

W
e 

ca
n 

un
de

rs
ta

nd
 D

av
id

's
 p

er
ce

pt
io

ns
 o

f t
he

 r
ol

e 
of

 th
e 

le
ct

ur
e 

by
 r

ef
er

rin
g 

to
 h

is
no

tio
n 

of
 'u

nd
er

st
an

di
ng

'. 
W

he
n 

D
av

id
 s

at
 in

 th
e 

le
ct

ur
e,

 h
e 

fe
lt 

th
at

 w
ha

t h
ap

pe
ne

d
he

re
 w

as
 s

uf
fic

ie
nt

 to
 b

ui
ld

 a
de

qu
at

e 
un

de
rs

ta
nd

in
g

be
ca

us
e 

in
 h

is
 te

rm
s 

ha
vi

ng
 a

n
ov

er
al

l i
de

a 
of

 th
e 

fo
rm

ul
ae

 a
nd

 d
ef

in
iti

on
s 

co
ns

tit
ut

ed
 u

nd
er

st
an

di
ng

. O
th

er
 s

tu
de

nt
s

fe
lt 

th
at

 th
e 

le
ct

ur
e 

pr
ov

id
ed

 o
nl

y 
a 

st
ar

tin
g 

po
in

t a
nd

 th
at

 th
ei

r 
re

al
 le

ar
ni

ng
 h

ap
pe

ne
d

in
 th

e 
tu

to
ria

ls
 a

nd
 w

he
n 

w
or

ki
ng

 a
t h

om
e,

 a
nd

 th
is

 w
as

 d
ue

 to
 a

 m
or

e 
in

cl
us

iv
e 

se
t o

f
m

ea
ni

ng
s 

th
at

 th
ey

 h
ad

 fo
r 

th
e 

te
rm

 u
nd

er
st

an
di

ng
 (

C
as

e 
et

 a
l.,

 1
99

9a
).

 In
 D

av
id

's
ex

pe
rie

nc
e 

of
 m

or
e 

tr
ad

iti
on

al
 le

ct
ur

in
g 

w
ha

t h
ap

pe
ns

 in
 c

la
ss

es
 is

 a
pp

ar
e

po
t,

su
ffi

ci
en

t f
or

 h
in

t t
o 

de
ve

lo
p 

hi
s 

'u
nd

er
st

an
di

ng
' a

s 
he

 d
ef

in
es

 it
 (

an
d 

pr
es

ab
ly

`t
he

7



ai
m

s 
an

d 
as

se
ss

m
en

t o
f t

he
se

 c
ou

rs
es

 is
 s

uc
h 

th
at

 D
av

id
's

 m
ea

ni
ng

 fo
r

'u
nd

er
st

an
di

ng
' i

s 
su

ffi
ci

en
t t

o 
he

 a
bl

e 
to

 p
as

s)
.

E
xp

la
na

tio
ns

 fo
r 

as
se

ss
m

en
t p

er
fo

rm
an

ce
s

W
he

n 
D

av
id

 w
as

 la
ce

d 
w

ith
 p

oo
r 

as
se

ss
m

en
t r

es
ul

ts
 (

he
 o

nl
y 

pa
ss

ed
 th

e 
fir

st
 te

st
),

 it
di

d 
no

t g
en

er
al

ly
 o

cc
ur

 to
 h

im
 th

at
 th

is
 c

ou
ld

 h
e 

du
e 

to
 in

ad
eq

ua
te

 u
nd

er
st

an
di

ng
,

si
nc

e 
in

 te
rm

s 
of

 th
e 

m
ea

ni
ng

 h
e 

he
ld

 fo
r 

th
e 

te
rm

, h
is

 'u
nd

er
st

an
di

ng
' w

as
 a

de
qu

at
e

(h
e 

co
ul

d 
re

ca
ll 

th
e 

re
le

va
nt

 in
fo

rm
at

io
n)

. I
le

 th
er

ef
or

e 
so

ug
ht

 e
xp

la
na

tio
ns

el
se

w
he

re
. E

xa
m

in
at

io
n 

te
ch

ni
qu

e 
pr

ov
id

ed
 th

e 
ch

ie
f w

ay
 in

 w
hi

ch
 h

e 
in

te
rp

re
te

d 
hi

s
fa

ilu
re

 in
 th

e 
fin

al
 e

xa
m

in
at

io
n.

 Il
e 

la
 th

at
 h

e 
ha

d 
st

ru
gg

le
d 

w
ith

 ti
m

e,
 h

ad
 b

ee
n

pe
na

lis
ed

 fo
r 

po
or

 la
yo

ut
, a

nd
 a

ns
w

er
ed

 q
ue

st
io

ns
 in

 th
e 

w
ro

ng
 p

la
ce

s.
 It

 h
as

 a
lre

ad
y

be
en

 p
oi

nt
ed

 o
ut

 th
at

 th
e 

le
ct

ur
er

 fe
lt 

th
at

 th
e 

m
ai

n 
pr

ob
le

m
s 

in
 h

is
 e

xa
m

in
at

io
n

pe
rf

or
m

an
ce

 w
er

e 
hi

s 
la

ck
 o

f b
ot

h 
co

nc
ep

tu
al

 u
nd

er
st

an
di

ng
 a

nd
 h

is
 p

ro
bl

em
-s

ol
vi

ng
sk

ill
s.

 O
n 

th
es

e 
po

in
ts

 s
he

 a
gr

ee
d 

th
at

 h
e 

ha
d 

st
ru

gg
le

d 
a 

lit
tle

 w
ith

 ti
m

e 
in

 th
at

 h
e

te
nd

ed
 to

 h
e 

a 
hi

t l
on

g-
w

in
de

d,
 b

ut
 th

at
 th

is
 w

as
n'

t t
he

 c
hi

ef
 r

ea
so

n 
fo

r 
hi

s 
fa

ilu
re

.
I l

e
ha

d 
le

ft 
ou

t q
ui

te
 a

 fe
w

 q
ue

st
io

ns
. b

ut
 w

ha
t h

e 
ha

d 
co

m
pl

et
ed

 w
as

 fa
r 

fr
om

sa
tis

fa
ct

or
y.

 T
hi

s 
co

nt
ra

st
s 

w
ith

 I 
)a

vi
d'

s 
be

lie
f t

ha
t "

w
ha

t I
 w

ro
te

 in
 th

e 
fin

al
ex

am
, I

go
t f

ul
l m

ar
ks

 fo
r 

it 
".

 O
f t

he
 o

th
er

 r
ea

so
ns

 id
en

tif
ie

d 
by

 D
av

id
. t

he
 le

ct
ur

er
 fe

lt 
th

at
hi

s 
la

yo
ut

 w
as

 in
 fa

ct
 a

bo
ve

 a
ve

ra
ge

, a
nd

 th
at

 if
 a

ny
th

in
g 

th
is

 h
ad

 h
el

pe
d 

hi
m

 to
sc

or
e

m
ar

ks
, a

nd
 th

at
 th

er
e 

w
as

 n
o 

ev
id

en
ce

 o
f a

ny
 a

ns
w

er
s 

be
in

g 
in

 th
e

w
ro

ng
 s

ec
tio

ns
.

'I 
he

 u
nl

im
ite

d 
tim

e 
cl

as
s 

te
st

 p
re

se
nt

ed
 a

n 
in

te
re

st
in

g 
ex

pe
rie

nc
e 

!O
r 

D
av

id
. B

ec
au

se
th

e 
tim

e 
ex

pl
an

at
io

n 
ha

d 
be

en
 e

ffe
ct

iv
el

y 
re

m
ov

ed
, h

e 
ha

d 
to

 s
ee

k 
ex

pl
an

at
io

ns
el

se
w

he
re

:

In
 fe

et
, I

 fi
ni

sh
ed

 th
e 

pa
pe

r 
on

e 
ho

ur
 b

ef
or

e.
.. 

S
o 

its
 m

ay
be

 b
ec

au
se

 I 
di

dn
't 

un
de

rs
ta

nd
 th

e
fu

nd
am

en
ta

ls
 o

f e
ne

rg
y 

ba
la

nc
e.

 a
nd

 th
at

 w
as

 th
e 

pr
ob

le
m

.

T
hi

s 
te

st
 th

er
el

br
e 

ha
d 

D
itv

id
 th

in
ki

ng
 a

bo
ut

 u
nd

er
st

an
di

ng
 in

 a
 d

iff
er

en
t w

ay
, b

ut
un

fo
rt

un
at

el
y 

it 
w

as
 a

n 
is

ol
at

ed
 in

ci
de

nt
, a

nd
 in

 th
e 

fin
al

 e
xa

m
 h

e 
re

ve
rt

ed
 to

 h
is

 u
su

al
as

se
ss

m
en

t t
ha

t h
is

 u
nd

er
st

an
di

ng
 w

as
 a

de
qu

at
e.

 It
 is

 in
te

re
st

in
g 

to
 c

on
si

de
r 

w
he

th
er

or
 n

ot
 D

av
id

's
 w

ay
 o

f e
xp

er
ie

nc
in

g 
un

de
rs

ta
nd

in
g 

m
ig

ht
 h

av
e 

be
en

 m
or

e 
se

rio
us

ly
ch

al
le

ng
ed

 h
ad

 h
e 

ha
d 

m
or

e 
ex

pe
rie

nc
es

 li
ke

 th
e 

un
lim

ite
d 

tim
e 

te
st

.

Ju
dg

em
en

t o
f s

ta
nd

ar
d 

of
 c

ou
rs

e

In
 te

rm
s 

of
 ju

dg
in

g 
th

e 
st

an
da

rd
 o

f t
he

 c
ou

rs
e.

 D
av

id
 h

ad
 a

 p
re

-s
ub

je
ct

 v
ie

w
 o

f t
he

co
ur

se
 a

s 
"d

iff
ic

ul
t-

 (
se

e 
in

iti
al

 q
uo

te
).

 A
fte

r 
th

e 
fir

st
 te

st
, w

hi
ch

 w
as

 w
id

el
y

re
co

gn
is

ed
 to

 h
e 

re
la

tiv
el

y 
ea

sy
. h

e 
re

la
xe

d,
 a

s 
di

d 
m

an
y 

st
ud

en
ts

. l
lo

w
ev

er
, w

hi
le

ot
he

r 
st

ud
en

ts
 r

ev
is

ed
 th

ei
r 

op
in

io
ns

 a
fte

r 
th

e 
se

co
nd

 a
nd

 th
ird

 te
st

s,
 D

av
id

 c
on

tin
ue

d
to

 fe
el

 th
at

 th
is

 w
as

 a
n 

ea
sy

 c
ou

rs
e.

 Il
e 

fa
ile

d 
bo

th
 o

f t
he

se
 tw

o 
la

tte
r 

te
st

s,
 a

nd
 e

nd
ed

up
 w

ith
 a

 5
0%

 c
ou

rs
e 

m
ar

k 
(a

ve
ra

ge
 o

ve
r 

th
e 

th
re

e 
cl

as
s 

te
st

s)
. D

av
id

 c
ho

se
 to

 b
as

e
hi

s 
ex

pe
ct

at
io

ns
 fo

r 
th

e 
ex

am
in

at
io

n 
on

 th
is

 c
ou

rs
e 

m
ar

k,
 n

ot
 o

n 
th

e 
fa

ct
 th

at
 h

e 
ha

d
Ilt

ile
d 

tw
o 

ou
t o

f t
hr

ee
 te

st
s:

S
o 

I g
ot

 li
ke

 5
0%

 a
nd

 w
as

 s
ta

nd
in

g 
th

e 
ch

an
ce

s 
to

 p
as

s.

O
nc

e 
ag

ai
n 

w
e 

w
ou

ld
 in

te
rp

re
t t

hi
s 

ap
pa

re
nt

 p
oo

r 
ju

dg
em

en
t i

n 
te

rm
s 

of
 D

av
id

's
m

ea
ni

ng
s 

fo
r 

'u
nd

er
st

an
di

ng
' w

hi
ch

 li
nk

ed
 w

ith
 h

is
 e

xp
ec

ta
tio

ns
 o

f t
he

 s
ta

nd
ar

d 
of

un
de

rs
ta

nd
in

g 
re

qu
ire

d 
to

 p
as

s 
in

 th
e 

co
ur

se
.

10
8

P
la

ns
 fo

r 
re

pe
at

in
g 

th
e 

co
ur

se

W
he

n 
as

ke
d 

ho
w

 h
e 

pl
an

ne
d 

to
 ta

ck
le

 th
e 

co
ur

se
 w

he
n 

re
pe

at
in

g 
it 

ne
xt

 y
ea

r,
 h

e 
sa

id
th

at
 h

e 
pl

an
ne

d 
to

 d
o 

m
or

e 
pr

ac
tic

e,
 a

nd
 to

 r
ea

d 
ah

ea
d 

ab
ou

t w
ha

t i
s 

to
 b

e 
co

ve
re

d 
in

le
ct

ur
es

.
I l

e 
di

d 
no

t f
ee

l t
ha

t h
e 

ha
d 

to
 d

o 
an

yt
hi

ng
 d

iff
er

en
tly

 to
 th

is
 y

ea
r 

(a
s 

he
'u

nd
er

st
oo

d'
 th

e 
w

or
k)

 b
ut

 ju
st

 n
ee

de
d 

to
 w

or
k 

ha
rd

er
. I

t i
s 

no
t c

le
ar

 w
ha

t h
e 

w
ill

w
or

k 
ha

rd
er

 a
t, 

ot
he

r 
th

an
 a

pp
ro

ac
he

s 
us

ed
 in

 fa
ili

ng
 th

e 
co

ur
se

. B
ut

 b
ec

au
se

 h
e

as
cr

ib
ed

 h
is

 fa
ilu

re
 to

 th
in

gs
 li

ke
 ti

m
e 

pr
es

su
re

, h
e 

as
su

m
ed

 th
at

 fo
r 

ex
am

pl
e 

le
ar

ni
ng

to
 w

or
k 

fa
st

er
 w

ill
 e

ns
ur

e 
a 

pa
ss

.

M
E

T
A

C
O

G
N

IT
IV

E
 D

E
V

E
LO

P
M

E
N

T

W
he

n 
fa

ce
d 

w
ith

 a
 q

ue
st

io
n 

ab
ou

t p
er

so
na

l c
ha

ng
e 

an
d 

de
ve

lo
pm

en
t, 

D
av

id
 s

ee
m

ed
un

ab
le

 to
 e

ng
ag

e 
w

ith
 th

is
 q

ue
st

io
n.

 H
e 

w
as

 a
sk

ed
 "

A
re

 th
er

e 
ar

e 
an

y 
ot

he
r 

th
in

gs
(a

pa
rt

 fr
om

 w
or

ki
ng

 w
ith

 o
th

er
 s

tu
de

nt
s)

 th
at

 y
ou

 h
av

e 
do

ne
 d

iff
er

en
tly

 th
is

 y
ea

r,
 o

r
ar

e 
yo

u 
w

or
ki

ng
 fa

irl
y 

si
m

ila
rly

 to
 la

st
 y

ea
r?

" 
A

t f
irs

t s
ai

d 
he

 d
id

n'
t u

nd
er

st
an

d 
th

e
qu

es
tio

n,
 th

en
 w

he
n 

it 
w

as
 r

ep
hr

as
ed

, h
e 

m
en

tio
ne

d 
ho

w
 in

iti
al

ly
 h

e 
w

as
 s

ca
re

d,
 b

ut
th

en
 w

ith
 th

e 
w

ay
 th

e 
co

ur
se

 w
as

 p
re

se
nt

ed
 h

e 
re

la
xe

d.
 B

y 
co

m
pa

ris
on

, e
vi

de
nc

e
fr

om
 o

th
er

 s
tu

de
nt

s 
in

 th
e 

cl
as

s 
(f

ro
m

 in
te

rv
ie

w
 tr

an
sc

rip
ts

 a
nd

 jo
ur

na
l e

xt
ra

ct
s)

su
gg

es
ts

 th
at

 m
an

y 
st

ud
en

ts
 w

er
e 

ab
le

 to
 r

ef
le

ct
 e

xp
lic

itl
y 

on
 h

ow
 th

ey
 h

ad
 d

ev
el

op
ed

du
rin

g 
th

e 
co

ur
se

 in
 th

ei
r 

vi
ew

 o
f l

ea
rn

in
g.

It 
is

 im
po

rt
an

t t
o 

re
m

em
be

r 
th

at
 D

av
id

 e
ng

ag
ed

 e
nt

hu
si

as
tic

al
ly

 w
ith

 m
an

y
'm

et
ac

og
ni

tiv
e'

 a
ct

iv
iti

es
 d

ur
in

g 
th

e 
co

ur
se

: h
e 

fe
lt 

po
si

tiv
e 

ab
ou

t t
he

 jo
ur

na
l t

as
ks

,
an

d 
va

lu
ed

 w
or

ki
ng

 in
 g

ro
up

s.
 Y

et
 h

is
 fu

nd
am

en
ta

l p
er

ce
pt

io
ns

 o
f a

 k
ey

 p
he

no
m

en
on

in
 th

is
 c

ou
rs

e,
 'u

nd
er

st
an

di
ng

', 
re

m
ai

ne
d 

un
ch

an
ge

d 
de

sp
ite

 th
es

e 
ex

pe
rie

nc
es

, a
nd

w
e 

w
ou

ld
 s

ug
ge

st
 th

at
 th

is
 is

 th
e 

fu
nd

am
en

ta
l i

ss
ue

 u
nd

er
ly

in
g 

hi
s 

lim
ite

d
m

et
ac

og
ni

tiv
e 

de
ve

lo
pm

en
t.

W
e 

ar
e 

le
ft 

w
ith

 th
e 

qu
es

tio
n 

as
 to

 w
hy

 D
av

id
's

 p
er

ce
pt

io
ns

 o
f '

un
de

rs
ta

nd
in

g'
re

m
ai

ne
d 

un
ch

an
ge

d 
by

 a
 c

ou
rs

e 
en

vi
ro

nm
en

t w
hi

ch
 h

ad
 th

is
 a

s 
its

 e
xp

lic
it 

fo
cu

s.
 W

e
w

ou
ld

 s
ug

ge
st

 th
at

 th
e 

an
sw

er
 to

 th
is

 m
ig

ht
 b

e 
fo

un
d 

in
 c

on
si

de
rin

g 
D

av
id

's
ex

pe
rie

nc
e 

of
 a

ss
es

sm
en

t i
n 

th
e 

co
ur

se
. I

n 
an

y 
co

ur
se

, t
ra

di
tio

na
l o

r 
no

n-
tr

ad
iti

on
al

, i
t

is
 a

ss
es

sm
en

t t
ha

t i
s 

m
os

t f
or

m
at

iv
e 

of
 s

tu
de

nt
s'

 p
er

ce
pt

io
ns

 (
R

am
sd

en
, 1

99
2)

. T
he

as
se

ss
m

en
t i

n 
th

is
 c

ou
rs

e 
(t

hr
ee

 c
la

ss
 te

st
s 

an
d 

a 
fin

al
 e

xa
m

in
at

io
n)

 h
ad

 b
ee

n 
ch

an
ge

d
in

 s
om

e 
as

pe
ct

s 
in

 o
rd

er
 to

 r
ef

le
ct

 th
e 

ne
w

 c
ou

rs
e 

em
ph

as
is

. '
C

on
ce

pt
ua

l q
ue

st
io

ns
'

w
hi

ch
 r

eq
ui

re
d 

ex
pl

an
at

io
ns

 r
at

he
r 

th
an

 n
um

er
ic

al
 c

al
cu

la
tio

ns
 c

om
pr

is
ed

 a
si

gn
ifi

ca
nt

 p
or

tio
n 

of
 a

ll 
as

se
ss

m
en

ts
, a

nd
 th

e 
te

rm
 'c

on
ce

pt
ua

l' 
w

as
 c

on
si

st
en

tly
 u

se
d

by
 th

e 
le

ct
ur

er
 to

 e
m

ph
as

iz
e 

th
is

 d
iff

er
en

ce
. Y

et
 m

os
t a

ss
es

sm
en

ts
 w

er
e 

un
ch

an
ge

d
w

ith
 r

es
pe

ct
 to

 th
ei

r 
de

m
an

ds
 o

n 
w

or
ki

ng
 u

nd
er

 ti
m

e 
pr

es
su

re
, w

ith
 th

e 
si

gn
ifi

ca
nt

ex
ce

pt
io

n 
of

 th
e 

un
tim

ed
 te

st
. T

hi
s 

al
lo

w
ed

 D
av

id
 a

n 
ex

pl
an

at
io

n 
fo

r 
hi

s 
po

or
pe

rf
or

m
an

ce
 w

hi
ch

 d
id

 n
ot

 c
ha

lle
ng

e 
hi

s 
pe

rc
ep

tio
n 

of
 u

nd
er

st
an

di
ng

. W
e 

ha
ve

 n
ot

ed
ab

ov
e 

ho
w

 th
e 

un
tim

ed
 te

st
 fo

rc
ed

 h
im

 to
 fo

rm
 a

 d
iff

er
en

t p
er

ce
pt

io
n,

 y
et

 th
at

 w
as

 a
n

is
ol

at
ed

 e
xp

er
ie

nc
e,

 a
nd

 d
id

 n
ot

 s
ee

m
 to

 a
ffe

ct
 h

is
 p

er
ce

pt
io

ns
 in

 th
e 

lo
ng

 r
un

. W
e

w
ou

ld
 s

ug
ge

st
 th

at
 a

 c
ou

rs
e 

en
vi

ro
nm

en
t w

he
re

 th
is

 w
as

 th
e 

no
rm

al
 e

xp
er

ie
nc

e 
of

as
se

ss
m

en
t m

ig
ht

 h
av

e 
re

su
lte

d 
in

 m
or

e 
pr

od
uc

tiv
e 

pe
rc

ep
tio

ns
 o

f '
un

de
rs

ta
nd

in
g'

 fo
r

a 
st

ud
en

t l
ik

e 
D

av
id

.

1 
1

B
E

ST
 C

O
PY

A
V

A
IL

A
B

L
E

9



C
O
N
C
L
U
S
I
O
N

T
hi

s 
ca

se
 s

tu
dy

 s
ug

ge
st

s 
th

at
 th

er
e 

ar
e 

im
po

rt
an

t l
in

ks
 b

et
w

ee
n 

st
ud

en
t p

er
ce

pt
io

ns
an

d 
m

et
ac

og
ni

tiv
e 

de
ve

lo
pm

en
t. 

S
pe

ci
fic

al
ly

, a
na

ly
si

ng
 D

av
id

's
 e

xp
er

ie
nc

e 
of

C
11

1:
23

11
: h

as
 s

ho
w

n 
ho

w
 it

 is
 p

tis
si

bl
e 

fo
r 

in
ap

pr
op

ria
te

 p
er

ce
pt

io
ns

 to
 s

er
io

us
ly

ha
m

pe
r 

m
et

ac
og

ni
tiv

e 
de

ve
lo

pm
en

t, 
in

 th
e 

co
nt

ex
t o

fa
 c

ou
rs

e 
w

he
re

 th
is

 a
im

w
as

ac
tiv

el
y 

pu
rs

ue
d 

by
 th

e 
le

ct
ur

er
. C

on
ve

rs
el

y 
it 

ca
n 

he
 a

ss
er

te
d 

th
at

 th
os

e 
st

ud
en

ts
 w

ho
sh

ow
ed

 s
ig

ni
fic

an
t m

et
ac

og
ni

tiv
e 

de
ve

lo
pm

en
t (

C
as

e 
et

 a
l..

 1
99

9a
) 

ha
d 

de
ve

lo
pe

d
pe

rc
ep

tio
ns

 o
f '

un
de

rs
ta

nd
in

g'
 th

at
 w

er
e 

ap
pr

op
ria

te
 a

nd
 p

ro
du

ct
iv

e.
 W

e 
w

ou
ld

th
er

ef
or

e 
co

nc
lu

de
 th

at
 s

tu
de

nt
 p

er
ce

pt
io

ns
 a

re
 a

 c
rit

ic
al

 p
re

cu
rs

or
 to

 a
nd

 in
flu

en
ce

on
m

et
ac

og
ni

tiv
e 

de
ve

lo
pm

en
t. 

W
e 

ha
ve

 a
ls

o 
pr

ov
id

ed
 s

up
po

rt
iv

e 
ev

id
en

ce
 fo

r
R

am
sd

en
's

 a
ss

er
tio

n 
th

at
 a

ss
es

sm
en

t i
s 

th
e 

m
os

t i
m

po
rt

an
t d

et
er

m
in

an
t o

f s
tu

de
nt

pe
rc

ep
tio

ns
. U

nc
ov

er
in

g 
an

d 
en

ga
gi

ng
 w

ith
 s

tu
de

nt
 p

er
ce

pt
io

ns
 is

 th
er

ef
or

e
an

im
po

rt
an

t d
im

en
si

on
 o

f t
ea

ch
in

g 
fo

r 
en

ha
nc

ed
 m

et
ac

og
ni

tio
n.

(iu
rw

its
ch

's
 (

19
64

) 
m

od
el

 o
f c

on
sc

io
us

ne
ss

 a
nd

 th
e 

sp
ec

ifi
c 

in
te

rp
re

ta
tio

ns
 s

ug
ge

st
ed

by
 M

ar
to

n 
an

d 
B

oo
th

's
 (

19
97

) 
an

al
ys

is
 o

f a
w

ar
en

es
s 

ha
ve

 p
ro

vi
de

d 
a 

us
ef

ul
th

eo
re

tic
al

 fr
am

ew
or

k 
fo

r 
co

ns
id

er
in

g 
st

ud
en

ts
' p

er
ce

pt
io

ns
. T

hi
s 

pe
rs

pe
ct

iv
e 

is
 q

ui
te

di
ffe

re
nt

 to
 a

 d
ua

lis
tic

 p
er

sp
ec

tiv
e,

 in
 w

hi
ch

 p
er

ce
pt

io
ns

 a
re

 s
ee

n 
as

 m
en

ta
l e

nt
iti

es
th

at
 s

tu
de

nt
s 

br
in

g 
to

 th
e 

co
nt

ex
t: 

in
 th

e 
no

n-
du

al
is

tic
 fr

am
ew

or
k 

pe
rc

ep
tio

ns
ar

e
co

ns
id

er
ed

 to
 h

e 
in

tim
at

el
y 

re
la

te
d 

to
 th

e 
st

ud
en

t a
nd

 th
e 

co
nt

ex
t, 

an
d 

in
se

pa
ra

bl
e

fr
om

 e
ith

er
. A

pa
rt

 fr
om

 th
e 

th
eo

re
tic

al
 c

on
si

de
ra

tio
ns

, w
e 

w
ou

ld
 s

ug
ge

st
 th

at
 th

is
fr

am
ew

or
k 

is
 p

ro
du

ct
iv

e 
in

 te
rm

s 
of

 m
ov

in
g 

us
 a

s 
le

ct
ur

er
s 

an
d 

re
se

ar
ch

er
s a

w
ay

 fr
om

w
ay

s 
of

 th
in

ki
ng

 in
 w

hi
ch

 b
la

m
e 

fo
r 

po
or

 e
du

ca
tio

na
l p

er
fo

rm
an

ce
 r

es
id

es
 s

ol
el

y 
w

ith
th

e 
st

ud
en

t. 
It 

al
so

 d
oe

sn
't 

al
lo

w
 fo

r 
th

e 
m

ea
su

re
m

en
t o

f s
ta

bl
e 

an
d 

fix
ed

ch
ar

ac
te

ris
tic

s 
th

at
 s

tu
de

nt
s 

br
in

g 
to

 th
e 

co
ur

se
 c

on
te

xt
, a

 r
es

ea
rc

h 
ap

pr
oa

ch
 w

hi
ch

w
e

co
ns

id
er

 to
 h

av
e 

lim
ite

d 
ut

ili
ty

 li
st

 im
pr

ov
in

g 
le

ar
ni

ng
 a

nd
 te

ac
hi

ng
 in

 r
ea

l w
or

ld
si

tu
at

io
ns

. T
he

 u
na

vo
id

ab
le

 c
on

se
qu

en
ce

 o
f a

n 
an

al
ys

is
 s

uc
h 

as
 th

at
 p

re
se

nt
ed

 in
 th

is
pa

pe
r 

is
 o

ur
 c

on
si

de
ra

tio
n 

of
 o

ur
 o

w
n 

ro
le

s 
in

 s
ha

pi
ng

 th
e 

co
nt

ex
ts

 in
 w

hi
ch

 s
tu

de
nt

s'
pe

rc
ep

tio
ns

 a
re

 fo
rm

ed
.

A
C
K
N
O
W
L
E
D
G
E
M
E
N
T

W
e 

w
ou

ld
 li

ke
 to

 th
an

k 
D

un
ca

n 
F

ra
se

r 
fo

r 
hi

s 
on

go
in

g 
in

pu
t a

nd
 e

nc
ou

ra
ge

m
en

t
du

rin
g 

th
is

 s
tu

dy
, a

nd
 fo

r 
hi

s 
us

ef
ul

 c
om

m
en

ts
 o

n 
th

is
 p

ar
tic

ul
ar

 p
ap

er
.

R
E
F
E
R
E
N
C
E
S

B
ai

rd
, J

. R
. (

19
90

).
 M

et
ac

og
ni

tio
n,

 p
ur

po
se

fu
l e

nq
ui

ry
 a

nd
 c

on
ce

pt
ua

l c
ha

ng
e.

 In
 E

.
le

ga
rt

y-
H

az
el

 (
E

d,
),

 T
he

 S
tu

de
nt

 L
ab

or
at

or
y 

an
d 

th
e 

S
ci

en
ce

 C
ur

ric
ul

um
 (

pp
.

18
3-

20
0)

. L
on

do
n:

 R
ou

tle
dg

e.

B
ec

ke
r,

 H
. S

., 
G

ee
r,

 1
3.

, &
 H

ug
he

s.
 E

. C
. (

19
68

).
 'W

ak
in

g 
th

e 
gr

ad
e:

 T
he

 a
ca

de
m

ic
si

de
 o

f c
ol

le
ge

 li
fe

. N
ew

 Y
or

k:
 J

oh
n 

W
ile

y 
an

d 
so

ns
.

B
ig

gs
, J

. (
19

93
).

 W
ha

t d
o 

in
ve

nt
or

ie
s 

of
 s

tu
de

nt
s'

 le
ar

ni
ng

 p
ro

ce
ss

es
 r

ea
lly

 m
ea

su
re

?
A

 th
eo

re
tic

al
 r

ev
ie

w
 a

nd
 c

la
rif

ic
at

io
n.

 B
rit

is
h 

Jo
ur

na
l o

f E
du

ca
tio

na
l

P
sy

ch
ol

og
y,

 6
3,

 3
-1

9.

B
oo

th
. S

. (
19

92
).

 L
ea

rn
in

g 
to

 p
ro

gr
am

: A
 p

he
no

m
en

og
ra

ph
ic

 p
er

sp
ec

tiv
e.

 G
ot

eb
or

g:
A

ct
a 

U
ni

ve
rs

ita
tis

 G
ot

ho
bu

rg
en

si
s.

C
as

e,
 J

., 
G

un
st

on
e,

 R
., 

&
 L

ew
is

, A
. (

19
99

a)
. M

ap
pi

ng
 s

tu
de

nt
s'

 m
et

ac
og

ni
tiv

e
de

ve
lo

pm
en

t. 
P

ap
er

 p
re

se
nt

ed
 a

t t
he

 3
0t

h 
A

nn
ua

l C
on

fe
re

nc
e 

of
 th

e
A

us
tr

al
as

ia
n 

S
ci

en
ce

 E
du

ca
tio

n 
R

es
ea

rc
h 

A
ss

oc
ia

tio
n 

(A
S

E
R

A
),

 8
 -

II 
Ju

ly
19

99
, R

ot
or

ua
, N

ew
 Z

ea
la

nd
.

C
as

e,
 J

., 
G

un
st

on
e.

 R
., 

&
 L

ew
is

, A
. (

19
99

b)
. S

tu
de

nt
 p

er
ce

pt
io

ns
 o

f n
ew

 a
pp

ro
ac

he
s

to
 te

ac
hi

ng
 a

nd
 a

ss
es

sm
en

t i
n 

an
 u

nd
er

gr
ad

ua
te

 c
he

m
ic

al
 e

ng
in

ee
rin

g 
co

ur
se

.
P

ap
er

 p
re

se
nt

ed
 a

t t
he

 8
th

 E
ur

op
ea

n 
C

on
fe

re
nc

e 
fo

r 
R

es
ea

rc
h 

on
 L

ea
rn

in
g 

an
d

In
st

ru
ct

io
n,

 2
4-

28
 A

ug
us

t 1
99

9,
 G

ot
eb

or
g,

 S
w

ed
en

.

G
ur

w
its

ch
, A

. (
19

64
).

 T
he

 fi
el

d 
of

 c
on

sc
io

us
ne

ss
. (

V
ol

. 2
).

 P
itt

sb
ur

gh
: D

us
qu

es
ne

U
ni

ve
rs

ity
 P

re
ss

.

M
ar

to
n,

 F
. (

19
88

).
 D

es
cr

ib
in

g 
an

d 
im

pr
ov

in
g 

le
ar

ni
ng

. I
n 

R
. R

. S
ch

m
ec

k 
(E

d.
),

Le
ar

ni
ng

 s
tr

at
eg

ie
s 

an
d 

le
ar

ni
ng

 s
ty

le
s 

(p
p.

 5
3-

82
).

 N
ew

 Y
or

k:
 P

le
nu

m
 P

re
ss

.

M
ar

to
n,

 F
. (

19
95

).
 C

og
no

sc
o 

er
go

 s
um

. R
ef

le
ct

io
ns

 o
f r

ef
le

ct
io

ns
. N

or
di

sk
P

ed
ag

og
ik

, 1
5(

3)
, 1

65
-1

80
.

M
ar

to
n,

 F
., 

&
 B

oo
th

, S
. (

19
97

).
 L

ea
rn

in
g 

an
d 

aw
ar

en
es

s.
 N

ew
 J

er
se

y:
 L

aw
re

nc
e

E
rlb

au
m

.

M
ar

to
n,

 F
., 

Ilo
un

se
ll,

 D
., 

&
 E

nt
w

is
tle

, N
. (

E
ds

.)
. (

19
84

).
 T

he
 e

xp
er

ie
nc

e 
of

 le
ar

ni
ng

.
E

di
nb

ur
gh

: S
co

tti
sh

 A
ca

de
m

ic
 P

re
ss

.

M
ar

to
n,

 F
., 

&
 S

ill
jO

, R
. (

19
76

).
 O

n 
qu

al
ita

tiv
e 

di
ffe

re
nc

es
 in

 le
ar

ni
ng

: I
 -

 O
ut

co
m

e
an

d 
pr

oc
es

s.
 B

rit
is

h 
Jo

ur
na

l o
f E

du
ca

tio
na

l P
sy

ch
ol

og
y,

 4
6,

 4
-1

1.

M
ill

er
, C

. M
. L

., 
&

 P
ar

le
tt,

 M
. (

19
74

).
 U

p 
to

 th
e 

M
ur

k:
 A

 s
tu

dy
 o

f t
he

 e
xa

m
in

at
io

n
ga

m
e.

 L
on

do
n:

 S
oc

ie
ty

 fo
r 

R
es

ea
rc

h 
in

to
 H

ig
he

r 
E

du
ca

tio
n.

P
ro

ss
er

, M
., 

&
 T

rig
w

el
l, 

K
. (

19
99

).
 U

nd
er

st
an

di
ng

 le
ar

ni
ng

 a
nd

 te
ac

hi
ng

. L
on

do
n:

T
he

 S
oc

ie
ty

 fo
r 

R
es

ea
rc

h 
in

to
 H

ig
he

r 
E

du
ca

tio
n 

&
 O

pe
n 

U
ni

ve
rs

ity
 P

re
ss

.

R
am

sd
en

, P
. (

19
84

).
 T

he
 c

on
te

xt
 o

f l
ea

rn
in

g.
 In

 F
. M

ar
to

n,
 D

. H
ou

ns
el

l, 
&

 N
.

E
nt

w
is

tle
 (

E
ds

.)
, T

he
 E

xp
er

ie
nc

e 
of

 L
ea

rn
in

g 
(p

p.
 1

44
-1

64
).

 E
di

nb
ur

gh
:

S
co

tti
sh

 A
ca

de
m

ic
 P

re
ss

.

R
am

sd
en

, P
. (

19
88

).
 C

on
te

xt
 a

nd
 s

tr
at

eg
y:

 S
itu

at
io

na
l i

nf
lu

en
ce

s 
of

 le
ar

ni
ng

. I
n 

R
. R

.
S

ch
m

ec
k 

(E
d.

),
 L

ea
rn

in
g 

st
ra

te
gi

es
 a

nd
 le

ar
ni

ng
 s

ty
le

s 
(p

p.
 1

59
-1

84
).

 N
ew

Y
or

k:
 P

le
nu

m
 P

re
ss

.

R
am

sd
en

, P
. (

19
92

).
 L

ea
rn

in
g 

to
 te

ac
h 

in
 h

ig
he

r 
ed

uc
at

io
n.

 L
on

do
n:

 R
ou

tle
dg

e.

S
ny

de
r,

 B
. R

. (
19

71
).

 T
he

 h
id

de
n 

cu
rr

ic
ul

um
. N

ew
 Y

or
k:

 A
lfr

ed
 A

. K
no

pf
.

12
B

E
ST

 C
O

PY
M

A
IL

A
B

L
E



U.S. Department of Education
Office of Educational Research and Improvement (OERI)

National Library of Education (NLE)
Educational Resources Information Center (ERIC)

REPRODUCTION RELEASE
(Specific Document)

I. DOCUMENT IDENTIFICATION:

5to(c).331 a

ERIC

Title: -The l vyi pack cie s ept-icRs on (_frte-cv
ffrekiccNorhue eleuciment Q CCL

Authoos):enn irefr Ccae ounsicoc 6 Al CSc i LetiuCS
Corporate Source:

M.ChaS71 ( (fC) i

Publication Date:

zs /.191 17000
II. REPRODUCTION RELEASE:

In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents announced in the
monthly abstract journal of the ERIC system, Resources in Education (RIE), are usually made available to users in microfiche, reproduced paper copy,
and electronic media, and sold through the ERIC Document Reproduction Service (EDRS). Credit is given to the source of each document, and, if
reproduction release is granted, one of the following notices is affixed to the document.

If permission is granted to reproduce and disseminate the identified document, please CHECK ONE of the followingthree options and sign at the bottom
of the page.

The sample sticker shown below will be
affixed to all Level 1 documents affixed to all Level 2A documents

The sample sticker shown below will be The sample sticker shown below will be
affixed to all Level 2B documents

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL HAS

BEEN GRANTED BY

\e

Sad

70 THE EDUCATIONAL RESOURCES
'NFORMATION CENTER (ERIC)

Level I

Check here for Level 1 release. permitting reproduction
and dissemination in microfiche or other ERIC archival

media (e.g., electronic) and paper copy.

Sign
here,-'
please

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL IN

MICROFICHE. AND IN ELECTRONIC MEDIA
FOR ERIC COLLECTION SUBSCRIBERS ONLY.

HAS BEEN GRANTED BY

\c\e

c-P
THE EDUCATIONAL RESOURCES
NFORMATION CENTER (ERIC)

2A

Level 2A

Check here for Level 2A release. permitting reproduction
and dissemination in microfiche and in electronic media

for ERIC archival collection subscribers only

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL IN

MICROFICHE ONLY HAS BEEN GRANTED BY

CP
TO THE EDUCATIONAL RESOURCES

INFORMATION CENTER (ERIC)

2B
Level 2B

n
Check here for Level 2B release. permitting

reproduction and dissemination In microfiche only

Documents will be processed as indicated provided reproduction quality permits.
If permission to reproduce is granted, but no box is checked, documents will be processed at Level 1.

I hereby grant to the Educational Resources Information Center (ERIC) nonexclusive permission to reproduce and disseminate this document
as indicated above. ReproductiOn from the ERIC microfiche or electronic media by persons other than ERIC employees and its system
contractors requires permission from the copyright holder. Exception is made for non-profit reproduction by libraries and other service agencies
to satisfy information needs of educators in response to discrete inquiries.

Signature:

Organizattonimoress: Karcicc-ki

01,9 1--79)

Printed Name/Position/Tille:

- N Care (13SitClenti M
rA8t) 1 9 Z ,

Date:

z-)14_
;Avidms. case



III. DOCUMENT AVAILABILITY INFORMATION (FROM NON-ERIC SOURCE):

If permission to reproduce is not granted to ERIC, or, if you wish ERIC to cite the availability of the document from another source, please
provide the following information regarding the availability of the document. (ERIC will not announce a document unless it is publicly
available, and a dependable source can be specified. Contributors should also be aware that ERIC selection criteria are significantly more
stringent for documents that cannot be made available through EDRS.)

Publisher/Distributor:

Address:

Price:

IV. REFERRAL OF ERIC TO COPYRIGHT/REPRODUCTION RIGHTS HOLDER:

If the right to grant this reproduction release is held by someone other than the addressee, please provide the appropriate name and
address:

Name:

Address:

V. WHERE TO SEND THIS FORM:

Send this form to the following ERIC Clearinghouse:

ERIC/CSMEE
1929 Kenny Road

Columbus, OH 43210-1080

However, if solicited by the ERIC Facility, or if making an unsolicited contribution to ERIC, return this form (and the document being
contributed) to:

ERIC Processing and Reference Facility
1100 West Street, 2" Floor

Laurel, Maryland 20707-3598

Telephone: 301-497-4080
Toll Free: 800-799-3742

FAX: 301-953-0263
e-mail: ericfac@ineted.gov

WWW: http://ericfac.piccard.csc.com

EFF-088 (Rev. 9/97)
PREVIOUS VERSIONS OF THIS FORM ARE OBSOLETE.


